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ABSTRACT  
 
 
Environmentally responsible buildings are increasing gaining recognition in the building industry 
because they address objectives such as conserving natural resources, improving energy 
efficiency and indoor air quality and they make more economic sense. Affordable housing and 
Green buildings in particular combine well together as the goals of both overlap.  
A joint team comprising of New Ecology Initiatives, the Tellus Institute, LISC Boston and the 
Green CDC’s Initiative is currently investigating the Costs and Benefits of Green Affordable 
Housing. This thesis builds on the research in progress, by focusing on the financial challenges 
and opportunities faced by green affordable housing.  
In an attempt to incentivize green affordable housing, this thesis investigates the capital sources 
that are available at key stages of the development process and how they can best be allocated 
to meet the costs and needs that arise at each developmental stage. Specifically, the fiscal 
sources utilized on two representative projects – one rental project and one homeownership 
project, were analyzed and solutions were found to restructure these resources to pay for green 
premiums.  
Several viable solutions emerged to offset the incremental costs of greening in the early phases 
of the two projects. But the most significant finding of this thesis was the opportunity for cost 
savings and enhancement of economic value of Green Affordable housing by capitalizing savings 
from lowered operating costs. This is a powerful mechanism that has the ability to service more 
debt on the project and cover costs incurred during the interim stages. 
This thesis demonstrates that there are several ways of structuring successful financing solutions 
to meet the objectives of all the participants involved, thereby making Green Affordable housing a 
financially sustainable proposition.  
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Chapter 1 
Introduction 
 
Green Development and Affordable Housing 
Green building design isn’t only about altruism. It is about improving our 
design and construction practices so that buildings last longer, cost less 
to operate and provide healthier environments for workers and occupants. 
It is also about protecting natural resources and improving the built 
environment so that ecosystems, end users, enterprises and communities 
can coexist successfully and mutually support each other. Better buildings 
are also better for business and make more economic sense.  
Environmentally responsible buildings address three fundamental 
objectives: they conserve natural resources, increase energy efficiency 
and improve indoor air quality. These objectives can be achieved by using 
an integrated design process, identifying goals, setting a standard of 
“green-ness” to be achieved and paying attention to life-cycle cost 
analysis. 
The goals of green building and affordable housing overlap to a large 
degree making affordable housing particularly well suited to green 
strategies. By improving the efficiency of buildings, the operating costs 
can be reduced and housing can be made affordable to a larger section of 
the population. And by designing buildings to safeguard the health of their 
occupants, the quality of life for people with least access to quality 
healthcare can be improved. The application of green technology to 
affordable housing is especially interesting as it provides a unique context 
for recognizing the merits and challenges of green development 
Firstly, individuals and agencies involved in the creation of affordable 
housing are by nature, socially motivated and hence can be easily 
inspired to add green building practices to their progressive agenda. In a 
milieu where green technologies are often treated with suspicion due to 
lack of established evidence on their costs and benefits, affordable 
housing is a good testing field for experimental green practices. 
Further, green standards and practices are aimed at creating healthier 
environments - this fits in with qualities desired for affordable housing 
occupants. Many affordable housing programs, with income restriction 
qualifications for the occupants, cater to segments of society in need of 
special care environments. Green buildings, with high indoor air quality 
standards, would provide such healthy environments for these 
populations.  
Lastly, affordable housing programs have unique financing needs and 
financing structures to solve these needs. On one hand, they have access 
to special sources of capital that are targeted specifically at creating 
affordable housing stock. On the other hand, affordable housing 
developments are built on tight budgets and have very little excess cash 
flow for maintenance and operations (due to restricted rental income from 
low-income units). As the affordable housing industry continues to evolve 
its green building resources, it is conceivable that green affordable 
housing can find additional streams of funding. Building to green 
standards may result in using materials and equipment that have better 
durability, longer useful life and lower maintenance – all of which would 
significantly reduce operating costs and fit within the tight budget 
constraints imposed on affordable housing. 
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Setting the Context for the Study 
A team consisting of the Tellus Institute, New Ecology, and the Local 
Initiatives Support Corporation is currently investigating the development 
and financing of green affordable housing projects and the challenges 
and limitations encountered1. As one of the products of this Cost-Benefits 
of Green Affordable Housing research, a theoretical paper2 outlining a 
number of financing measures for funding green development was 
produced.  
The current thinking in the field of green development is that financing of 
green development needs to be held to different underwriting standards 
because of the difference in capital needs, building and operating costs 
between green and non-green or traditional development.  
In most cases, the degree of “green-ness” adopted by projects is linked to 
availability of funding for those measures. Energy efficiency measures 
that have a short payback period of 1 to 2 years tend to be the most 
attractive economically, while measures that have longer payback periods 
(3 to 5 years) may be attractive to third-party financing through energy 
service companies or equipment leasing arrangements. In order to 
incorporate costly yet worthwhile green features, a combination of 
measures with short and longer payback (10 or more years) should be 
targeted. It follows that a combination of financing either from available 
internal funds or through third party alternatives would address these 
strategies. 
There are very few financing programs and products that are targeted to 
affordable and green housing. Generally, funding available to green 
projects in the arena of affordable housing is: 
• Primarily capitalized or seeded by public or charitable agencies. 
• Limited in amount 
• Can be provided at below-market rates  
It therefore is important to determine the availability and source of such 
capital and where, when and how it can be efficiently utilized in the 
development process. 
The research paper examines how lending can be structured to provide 
incentives and facilitate green development and attempts to identify 
financing strategies and lending products that will support different 
aspects of green development. The goal of the research is to provide 
developers with the ability to identify sources of funding and the tools to 
target such sources. It also seeks to help lenders understand how to 
underwrite loans more efficiently in order to effectively meet the demands 
of this market.  
However, the applicability of these strategies has not yet been tested 
against real green projects. My thesis will focus on studying financing 
mechanisms employed by various green projects and comparing them to 
the assumptions and strategies outlined in the theoretical paper. The 
outcome of my research will be to evaluate financing strategies that solve 
the requirements of green projects and to identify other innovative 
solutions that have not been employed in the cases studied. 
                                                 
1 The outcome of this study will be documented in a forthcoming publication titled “The Costs and Benefits of Green 
Affordable Housing” by New Ecology Initiatives, the Tellus Institute and the Green CDC’s Initiative 
2 The ideas explored in this thesis are based on concepts outlined in the paper titled “Lending Incentives for Green 
Development: Opportunities and Limitations” by Mathew Thall; version 2, forthcoming 
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Methodology 
One of the key objectives of my thesis is to develop a set of structured 
financial solutions for green projects. This will emerge from an evaluation 
of financing strategies used in the different case studies. 
A. Analyze financing techniques used to cover costs at each stage of a 
project’s development 
• Pre-development lending – Identify overall project and financing 
goals, sources of financing, change in soft and hard costs due to 
green design. Determine whether project feasibility (incorporation of 
green goals) was impacted by the availability of below-market loans. 
• Construction lending – Identify lending sources, risk premiums 
ascribed to underwriting green materials, specifications and 
construction techniques and if premium costs caused by green 
construction were offset by below-market construction loans.  
• Permanent lending - Identify lending sources and terms of loan, and if 
loan terms recognized the lowered ongoing operating costs due to 
utility savings and other related savings derived from incorporating 
green features in the project.  
B. Set criteria for selecting appropriate financing tools. This is would be 
influenced primarily by  
i. Required return on capital 
ii. Lender’s timeframe for return of capital 
iii. Scale of loans and the opportunity cost to lending institutions. 
C. Compare performance characteristics of different financing packages 
with financing strategies and instruments outlined in previous research. 
D. Summarize conclusions on successful financial strategies employed 
in projects studied. Identify areas for innovation to meet unresolved 
project needs. 
Data Sources:  
There are some differences between costs and benefits for rental and 
home-ownership green projects. My research will look at both types of 
projects in order to identify a variety of financing tools that will satisfy the 
requirements of most forms of affordable housing. 
The Cost-Benefits Research study started by the research initiative 
identified a sample pool drawn from a list of recently constructed green 
affordable housing projects based on the following set of criteria  
• At least 80% of the project had to be reserved for low- and moderate-
income households.  
• The project had to be predominantly housing.  
• The project had to be environmentally superior to standard projects in 
the area, either by exceeding local code requirements or by including 
unique green building objectives.  
• The project needed to be completed, occupied, and have at least one 
year of actual operating experience. 
From this sample, projects that demonstrated more than minimal 
premiums3 over standard costs due to inclusion of green features will be 
used as case studies for my research. 
                                                 
3 On average, the green premium was determined to be about 2% of total development cost by the Cost Benefits Research 
Study conducted by New Ecology Initiatives. 
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Chapter 2 
Costs and Needs of Green Affordable Housing Projects 
 
Stages in a Traditional Development Process 
In order to ascertain the goals on a green project, the structure of a typical 
development process is outlined. The following are commonly observed 
standards for different development stages and the costs associated with 
each stage of a residential project.  
Stage Acquisition & 
Pre-development Construction 
Operations & 
Maintenance 
Sequence 
of events 
1. Site control 
secured/ Property 
purchased  
2. Project planned, 
design completed 
3. Approvals obtained 
4. Construction & 
permanent loans 
are arranged 
5. Contractor 
engaged 
1.  Project is built. 
2.  Project is 
marketed 
3.  Units occupied 
1. Project is 
managed & 
maintained 
2.  Project is sold 
or re-financed  
3. Items are 
replaced over 
time 
Cost 
associated 
• Acquisition and 
clean-up 
• 40-50% of Soft 
costs  
• Hard costs 
• Soft costs 
• Developer’s fee 
• Replacement 
reserves 
• Operating 
expenses 
• Debt service 
Types of 
financing 
• Acquisition loan 
• Pre-development 
loans 
• Owner/ developer 
equity 
• Occasionally grants 
• Construction loan 
• Owner/ developer 
equity 
• Occasionally 
grants 
• Investor equity 
• Permanent loan 
• Owner/ 
developer equity 
• Occasionally 
grants 
• Investor equity 
Duration 6 – 24 months 9 -18 months 15-30 years 
Risk level Highest  Lowest Moderate 
Assessing Costs and Needs of Green Projects 
Research demonstrates that additional cost of greening is 2.8% of total 
development cost of a housing project on average1. Hence it is critical to 
identify the different stages in the green development process that have 
the most impact on project costs. Thereafter, it is critical to find funding 
mechanisms to cover these premiums and thereby provide incentives to 
build green. Involving traditional lending in creating green permanent 
lending mechanisms will help to establish standard practices and 
documentation procedures to record the performance features of green 
products, thus incentivizing green building production.  
In the next few pages, a description of the various cost and needs that 
arise at different stages of a green project are outlined along with a list of 
capital sources that provide funding at these stages of development. 
                                                 
1 This information was obtained from a research presentation titled “ Green Affordable Housing – Opportunities, Strategies 
and Cost/ Benefits”; Authors – William Bradshaw, Edward Connelly, Madeline Fraser Cook, June 2005 
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Finally, opportunities for potential financing strategies that can offset 
these costs are proposed. A detailed list of capital sources that fund 
affordable housing and green development will follow in the next chapter. 
Acquisition and Pre-development Stage 
Project Needs: 
1. Acquisition Costs 
The goal of Affordable housing is to balance the distribution of urban 
housing stock and cater to needy segments of the population. In addition, 
as green projects, the objective is to target infill sites that are located 
within developed areas and have access to existing infrastructure and 
transportation links. As publicly owned sites available for affordable 
housing are increasingly becoming scarce, it falls upon project developers 
to find sources of funding to acquire sites in competitive urban markets. 
2. Environmental Remediation/ Clean-up Costs 
Infill sites, especially abandoned industrial or commercial land that has 
toxic contaminants in the soil (brownfields), often have to undergo site 
assessments and costly environmental remediation procedures before 
they are accessible for development. In addition, lenders’ negative 
perceptions about brownfields could result in an increased risk premiums 
being added to lending costs.  
3. Soft Costs 
This includes schematic design costs, permit fees, legal and financing 
fees. In an integrated design approach, which is advocated for a green 
development process, there is an increase in the design costs due to 
rigorous design and documentation required in the early phases of the 
project. Generally the design cost premiums in an integrated design 
approach maybe 10 to 15 percent above the architectural design fees for 
a non-green project2. 
Resources: 
Public grants and funds from national Community development 
intermediaries such as Local Initiatives Support Corporation (LISC), 
Enterprise Foundation and Neighborhood Reinvestment Corporation, 
make this type of financing readily available to non-profits with which they 
are affiliated.  Some community development loan funds also provide this 
type of financing. For example, in Massachusetts the Community 
Economic Development Assistance Corporation provides pre-
development financing for any non-profit real estate developer in the 
state. 
Opportunities: 
• A combination of low cost (or zero interest) acquisition and pre-
development loans could be used cover upfront green premiums.  
• The impact of providing a low-cost (zero interest) acquisition loan on 
a project’s feasibility depends largely on the purchase price of the 
property. 
                                                 
2 Information on costs obtained from the article “Engineers use a smart "green-building" approach for LEED-project 
success” by Alan Traugott, LEED AP, published in HPAC Engineering journal, May 2005 
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• Lending for this stage of development is not affected as much by the 
experimental nature of green projects as it is by the projects’ overall 
feasibility, developer’s ability to secure financing for later stages and 
developer’s control of the site. 
Construction Stage 
Project Needs: 
1. Cost premiums due to green construction 
Green materials cost more than traditional non-green materials and 
methods due to the lack of a well-developed green building materials 
industry. Along with the higher costs, there is a higher perception of risk 
associated with green materials. This comes mostly from use of unproven 
design/ construction techniques, materials and equipments and results in 
higher construction costs. On average, the premium associated with 
green construction is just under 2% over standard construction costs, 
while the long-term savings derived from greening strategies is as much 
as 10 times the initial investment3.  
2. Material/ Equipment testing Costs 
In the absence of proven green materials and installation standards, 
money needs to be set aside to cover the costs of testing non-traditional 
green materials and installation techniques. The scale of testing costs 
largely depends on the context in which the project is located, the nature 
of the local building industry and the local regulatory agencies. 
3.   Commissioning and Certification costs 
Green building accreditation systems (such as LEED™ rating system) 
require an extensive commissioning process in order to establish actual 
performance measures of MEP systems against estimates. Costs of 
undertaking commissioning are high, and most buildings forgo the 
certification process despite providing green systems. Though the 
certification process in itself is not the main goal behind incorporating 
green features, the commissioning process and associated 
documentation are needed to maintain checks and balances in the green 
design process. Commissioning costs generally range from 0.5 to 1.5% of 
total construction costs and depend largely on project’s size and level of 
commissioning4. In many affordable housing projects that operate on tight 
budgets, costs of commissioning and documentation are rarely included 
in a project’s budget. 
4. Cost of green strategies that are not covered by Public grants 
Many Federal, state and local grants have stipulations on type of 
technologies covered by their funding. This requires careful balancing of 
design strategies with available funding, while meeting energy efficiency 
goals on projects. 
Resources: 
Primary source of construction financing is bank construction loans. Other 
sources include public or quasi-public entities, national intermediaries or 
                                                 
3 Information obtained from forthcoming publication titled “The Costs and Benefits of Green Affordable Housing” by New 
Ecology Initiatives, the Tellus Institute and the Green CDC’s Initiative 
4 Information on costs obtained from the article “Take a Lead Role in Green Design ” by Alan Traugott, LEED AP, 
published in HPAC Engineering journal, May 2005 
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community loan funds. Generally, construction lenders do not provide 
more than 75-80% of the appraised value of a project and are secured by 
a committed “take-out” permanent loan on rental projects. 
Opportunities: 
• Underwriting for construction for green projects will involve the same 
considerations of risk as a typical, non-green project – capability of 
designer/ contractor, adequate budgeting to cover contingencies and 
design/ construction oversights and developer’s ability to market and 
maximize occupancy of the building. The short-term nature along with 
lower-risk characteristics makes construction loans useful tools for 
pursuing innovative lending strategies for green development. 
• A low-interest or zero-cost construction loan could have a big impact 
on offsetting cost premiums resulting from adding green technology to the 
project. 
• Innovative construction loan guarantees can be used to cover the risk 
perceived in using green materials, equipments and methods.  
Operations and Maintenance Stage 
Project Needs 
1. Replacement Reserves 
Reserves set aside for replacement of more expensive green materials 
might be higher initially, though this might be offset by the extended 
lifespan of green materials over conventional materials. 
2. Interest Carrying costs 
Premium costs resulting from green design and construction will increase 
the overall project costs. An increased amount of debt to cover higher 
project costs will result in higher interest carrying costs over the lifetime of 
the loan. 
3. Owner/ Tenant education costs 
Owner/ tenant training and rebate manuals will add to the initial costs of 
operating green buildings. However, having educated users is critical to 
achieving long-term savings from efficient usage of green features and 
equipment. 
4. Costs due to delayed reimbursements from rebate programs 
State and local funding programs that provide grants for green building 
may offer financial incentives based on records of performance 
characteristics of green features incorporated in the project. Since this 
occurs ex post rather than ex ante, the premium costs that arise in the 
early stages of the project will have to be borne by the developer or 
financed on an interim basis until such funding is available. 
Resources: 
Permanent lending tools that can be crafted to recognize the long-term 
economic benefits of green strategies can have significant impact on 
diluting the effects of green cost premiums. In addition to loans made by 
financial institutions, grants and equity from private foundations, quasi-
public and public agencies are the main sources of capital for this stage. 
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Opportunities: 
• Green techniques have higher associated first-costs but produce ten 
times greater savings by minimizing long-term consumption of energy and 
resources. 
• Green materials and equipment can also produce savings through 
improved performance and longer useful life compared to typical non-
green equipment and materials.  
• The biggest concern in pitching the economic benefits of green to 
lenders arises out of the difficulty of establishing operating savings for 
non-conventional products and techniques. The availability of an 
operating savings guarantee for green products could help mitigate the 
additional risk perceived by lenders. 
• Another strategy for structuring financing to cover the added cost of 
going green is to provide loans with flexible rate and amortization periods 
(the two aspects are inter-related and the permutation which fully finances 
the green features can be utilized) 
• In order to capitalize the cost savings produced by green materials 
with a longer useful life, the replacement reserves set aside for a green 
project should be lower than a traditional non-green project. Lenders 
might be induced to accept a lower set-aside amount, if green material 
providers can provide a replacement reserve guarantee similar to an 
operating savings guarantee. The value of this guarantee should at least 
be equal to the amount required to capitalize a potential shortfall in 
reserves upfront, in case the green material fails to last the predicted 
extended lifespan. 
• A combination of traditional and innovative financing can be 
employed to capitalize green features that have no assessed economic 
value. This would especially be required in projects in which green 
features (such as improved daylighting and ventilation standards that 
create enhanced indoor air quality) create no economic benefit but 
contribute to a significant portion of green premium costs5.  
The choice of appropriate tools to meet the financial needs of a project 
would largely depend on the following factors: 
1. Capital pool available for green affordable housing projects 
2. Required return on capital 
3. Lender’s time-frame for return of capital 
It is perceivable that the financing required for such projects could be 
cobbled together from a number of sources including below-market 
construction and permanent loans and partial guarantees to cover the 
non-economic portions of the cost premiums. For example, a lender who 
can provide sufficient loan capital but has a relatively short timeframe for 
green investments will find below-market construction lending more 
attractive. 
 
 
                                                 
5 The economic impact of improving Indoor Air Quality in Commercial buildings has been documented in terms of 
increased worker productivity thereby resulting in economic gains to companies who are tenants of green 
buildings. A similar hypothesis is harder to make in the case of housing.  
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Chapter 3 
Capital Sources for Green Affordable Housing Projects 
 
Overview of Financing Considerations 
Affordable housing in the United States has been financed through a 
layering of federal, state and local subsidy programs in addition to the 
traditional sources of debt and equity.  
In order to achieve deep affordability, the broadly recognized strategy has 
been to draw from more sources of soft capital than traditional sources of 
hard capital. This is because the latter is a source of money whose 
expected return is economic while the former has expectations that are 
not tied purely to economic returns – such as creating a beneficial social 
impact and/or deriving benefits in the form of tax savings and incentives.  
Since federal funding as a major source of soft capital for affordable 
housing is diminishing there is a need to constantly seek ways of 
accessing more capital. The challenge in structuring debt financing for 
affordable housing lies in standardizing underwriting criteria as a step 
towards gaining greater access to capital from secondary markets, while 
maintaining flexibility to meet specific needs through project specific 
subsidies and capital assistance. 
Most of the affordable housing developed in the United States today is 
privately owned and has a higher degree of private participation in the 
development process than a decade ago. The incorporation of green 
technology in affordable housing could be used as measure to provide 
required returns to private capital sources. Expected operating savings 
from certain green materials and equipment may yield more net operating 
income to service higher debts.  
Despite the potential advantages of developing green affordable housing, 
there remain many challenges to the financial assessment of green 
projects.   
Perception of risk 
There is a degree of risk associated with integrating green building 
materials and techniques that are innovative and yet untested. 
Additionally many funders fear that following a green agenda will result in 
project delays and increased costs. This perception of riskiness can be 
abated to some degree if there is sufficient investment in a project from 
soft capital sources – mainly public and not-for-profit institutions. 
Multiple players and funding sources 
The integrated approach to green building production introduces more 
parties and constituents in addition to the typical participants involved in 
affordable housing, thus requiring even greater coordination.  
As public funding for affordable housing is gradually diminishing at least 
at the federal level, green projects that go after the traditional sources of 
financing for affordable housing will face stiff competition. However, 
affordable housing developers view green technology as a potential 
means to differentiate and improve their projects. 
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Focus on initial costs  
The current system for assessing the financial viability and investment 
worthiness of affordable housing projects focuses mainly on initial capital 
costs. In this light, green affordable housing is more difficult to develop as 
it has higher upfront costs and initial capital requirements. However, 
potential operating savings from such green developments can be 
significant. Therefore green projects may warrant evaluation using a life-
cycle costing approach, which considers the impact of operating costs 
over the life of a building in addition to initial costs. 
Realization of long-term savings 
Green buildings are promoted on the basis of the long-term savings that 
they can deliver. However many green features have very long payback 
periods making the potential savings insignificant in the financial return 
calculations (net present value analysis) for a completed project. In 
addition, the inclusion of green features with long-term benefits raises 
concerns regarding the allocation of costs and benefits. Developers and 
institutions that bear the costs of green design at the front-end of the 
development process may not reap the benefits from long-term savings 
that accrue to building occupants. Developers of for-sale affordable 
housing never realize long-term benefits of operating cost savings. 
Higher Administrative Costs and Regulatory burdens 
The higher degree of documentation involved in tracking green projects 
along with the requirements imposed on conventional affordable housing 
projects increases the administrative costs for green affordable housing. 
In addition, procedures set by various public funding mechanisms as well 
as low-income housing regulations may make it more difficult and more 
expensive to incorporate green technology in affordable housing than in 
market-rate housing. 
The key to institutionalizing and incentivizing green affordable housing 
may lie in striking a successful balance between hard and soft capital 
invested in a project. It is worthwhile considering the variety of existing 
capital sources that cater to affordable housing and green development, 
and drawing from a combination of their characteristics to create solutions 
for financing green affordable housing. 
Financing Sources for Affordable Housing 
Land Acquisition Funding Mechanisms  
Community Land Trusts (CLT) are established by nonprofit 
organizations to provide and preserve long-term affordable housing for 
low- and moderate-income families1. Typically, a nonprofit organization 
acquires and holds land for the benefit of a community thus translating the 
value of public investment in long-term benefits for communities. The 
community land trust retains title to the land, but sells the homes under 
long-term ground leases to low and moderate-income families at 
affordable ground rents.  
Lease-Purchase is an option that nonprofit organizations can use to help 
borrowers who have successfully managed their credit obligations in the 
                                                 
1 For information on CLT’s and their key features, visit the Institute for Community Economics’ website at       
http://www.iceclt.org/clt/cltmodel.html 
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past, but have insufficient savings for a down payment2. With Lease-
Purchase, nonprofit organizations can purchase homes that can be 
leased with an option to buy. Part of the rent payment is saved for the 
purpose of accumulating the down payment and closing costs needed to 
buy the home. The mortgage may then be assumed by the borrower from 
the nonprofit at a later time, usually three to five years after the initial 
lease date.  
Features of typical mortgages executed through this program include – 
• Upto 97 percent LTV 
• 30 year, fully amortizing, fixed-rate loan product secured by a first lien 
on the property. 
Subsidized Debt Sources 
There are several Federal sources of soft capital to support affordable 
housing. The key sources are – 
Community Development Block Grant (CDBG) is one of the oldest 
programs established by Department of Housing and Urban Development 
(HUD)3. It is administered to grantees through several programs and 
agencies including state and local governments. HUD determines the 
amount of each grant by a formula which uses several objective 
measures of community needs including the extent of poverty, population, 
housing overcrowding, age of housing and population growth lag in 
relationship to other metropolitan areas. More than 70% of a grant is 
applied to activities that benefit low to moderate-income people within a 
maximum three-year period. While CDBG and HOME funds are often 
invested in a project as debt, they are effectively (in most cases) grant 
programs. Generally the debt is at zero-percent interest and principal 
repayment is deferred for many years. Jurisdictions can structure these 
investments as more conventional loans.   
The HOME Investment Partnerships Program is the largest Federal 
block grant to State and local governments designed exclusively to create 
affordable housing4. Each year it allocates approximately $2 billion among 
the States and hundreds of localities nationwide. The monies are utilized 
to fund a range of activities that involve building, buying and/or 
rehabilitating affordable housing for rent or home-ownership or to provide 
direct rental assistance to low-income populations. In order to qualify for 
HOME assistance, rental housing must support at least 90% of families 
who earn no more than 60 percent of the HUD-adjusted median family 
income for the area. In addition the program also has established 
“maximum per unit subsidy limits” and “maximum purchase price limits”. 
Generally, local jurisdictions are required to match at least 25 percent of 
the federal grant. 
Flexible Subsidy Loans Programs provide direct HUD loans to eligible 
projects and are subordinated to HUD’s primary insured loans. There are 
two types of flexible subsidies with different loan terms and conditions – 
                                                 
2 Freddie Mac offers Lease-Purchase mortgages; see website for more details 
www.freddiemac.com/sell/expmkts/lease.html 
3 For more information on CDBG, visit HUD’s website at 
http://www.hud.gov/offices/cpd/communitydevelopment/programs/index.cfm 
4 For more information on HOME Investment Partnership Program, visit HUD’s website at 
http://www.hud.gov/offices/cpd/affordablehousing/programs/home/index.cfm 
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1. Operating Assistance loans are generally surplus soft debt and are 
unsecured by the project 
2. Capital Improvement Loans are secured by the project and are fully 
amortizing with required monthly payments. 
Affordable Housing Program (AHP) is a program of the Federal Home 
Loan Bank. It subsidizes the cost of housing to very low-income and low 
or moderate-income owner-occupied and rental housing5. The subsidy 
may be in the form of a grant (“direct subsidy”) or a below-cost interest 
rate on an advance (loan) from the Federal Housing Bank. AHP subsidies 
are used to fund the purchase, construction or rehabilitation or refinancing 
of: 
• Owner-occupied housing for very low-income and low or moderate-
income households (at or below 80% of AMI); or  
• Rental housing in which at least 20% of the units will be occupied by 
and affordable to very low-income households (50% of AMI) 
Self-help Homeownership Opportunity Program (SHOP) 6provides 
funds for eligible non-profit organizations to purchase home sites and 
develop or improve the infrastructure needed to set the stage for sweat 
equity and volunteer-based homeownership programs for low-income 
persons and families. The assistance provided on average does not 
exceed $15,000 in assistance per home.  
The Homeownership Zone (HOZ) program allows communities to 
reclaim vacant and blighted properties, increase homeownership, and 
promote economic revitalization by creating entire neighborhoods of new 
single-family homes, called Homeownership Zones7. Funding recipients 
are encouraged to use New Urbanist design principles by providing for a 
pedestrian-friendly environment, a mix of incomes and compatible uses, 
defined neighborhood boundaries and access to jobs and mass transit. 
To be eligible at least 51 percent of homebuyers need to have incomes 
that are at or below 80 percent of AMI. 
Tax-exempt Bonds8 are issued by state and local governments, 
municipalities and other organizations and governmental units. Tax-
exempt bond-holders are exempt from federal taxation and generally from 
local taxation if the obligations are issued within the state of residence. As 
a result of the tax benefit to bond-holders, the interest rate on mortgages 
financed with tax exempt bonds may be several percentage points below 
market rate 
There are two types of bonds that can be used to facilitate affordable 
housing: affordable multifamily rental housing bonds and 501(C )(3) 
bonds for nonprofit developers. There is a limitation on the total amount of 
tax-exempt multifamily rental housing bonds. Each state may issue tax-
exempt bonds annually at a maximum of $50 per capita or $150 million 
for private developers. This form of financing is called "private-activity" 
bond financing and can be available automatically with a four-percent tax 
credit for low-income rental housing.  
                                                 
5 Visit Federal Housing Finance Board’s website for more details: http://www.fhfb.gov/FHLB/FHLBP_housing_AHP.htm 
6 For more details on SHOP, visit HUD’s website at: 
http://www.hud.gov/offices/cpd/affordablehousing/programs/shop/index.cfm 
7 For more details on HOZ, visit HUD’s website at: 
http://www.hud.gov/offices/cpd/affordablehousing/programs/hoz/index.cfm 
8 Visit Enterprise Foundation’s website, for more details: http://www.enterprisefoundation.org/pubsnews/bb/cc6974.asp 
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Secondary Market Funding Sources 
Fannie-Mae and Freddie-Mac are two government-sponsored 
enterprises that operate in the secondary mortgage market and offer a 
variety of lending capital for affordable housing. Fannie Mae’s mortgage 
products9 have specific features to support affordable homeownership, 
such as: 
• Lower cash requirements for down payment and closing costs  
• Reduced income requirements to qualify  
• Higher debt allowances and loan-to-value ratios than required for 
traditional conventional mortgages 
Freddie Mac10 provides a wide range of options to finance acquisition, 
refinancing, moderate rehabilitation and new construction of affordable 
multifamily properties and has a variety of targeted initiatives and 
products in addition to their baseline mortgage products. 
Community Development Trust (CDT) Debt Program11 is a REIT that 
offers fixed-rate forward commitment mortgages to lenders who finance 
newly constructed affordable housing with Low-income Tax Credits. 
The Nehemiah program12 offers federal funding of up to $15,000 per unit 
to non-profit organizations, to provide “soft second” mortgage loans (not 
requiring regular payments and payments deferred till time of resale) to 
first-time low and moderate-income homebuyers. On average, purchasers 
of Nehemiah housing have incomes that are 44 percent of AMI. 
Sources of Equity Capital 
The Low-income Housing Tax Credit (LIHTC) program is currently one 
of the principal sources of funding for affordable housing13. The program 
provides a federal guarantee (indirect subsidy) of a stream of 10 years of 
tax credits (direct deductions from tax liability) for investments in a 
property that meets the program’s criteria. The most essential 
requirement that a project must meet in order to qualify for the tax credits 
is either one of the following: 
• At least 20 percent of the units must be occupied by households with 
incomes at or below 50 percent of AMI, or 
• At least 40 percent of the units must be occupied by households with 
incomes at or below 60 percent of AMI 
In either case, the rent for the qualifying units is set at no more than 30 
percent of the applicable household income. In addition, the property is 
required to be kept in service for the target group for at least 15 years 
(although, in the 16th year, if no buyer is found to maintain the property for 
                                                 
9 Visit Fannie Mae’s website for a list of financial packages for affordable housing: 
http://www.fanniemae.com/housingcommdev/index.jhtml?p=Affordable+Housing+%26+Community+Development 
10 Visit Freddie Mac’s website for a list of targeted initiatives for low-income rental housing: 
http://www.freddiemac.com/multifamily/2affordproduct.htm#Forward 
11 For detailed information on CDT’s debt program, visit their website at: 
http://www.commdevtrust.com/whatwedo/debt/howworks.htm 
12 For description of program features, visit the Nehemiah program’s website at 
http://www.getdownpayment.com/buyers/index.asp 
13 See HUD’s website for a guide to LIHTC’s principles and application: 
http://www.hud.gov/offices/cpd/affordablehousing/training/lihtc/index.cfm 
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the remaining period, the owner can sell or convert the property to 
market-rate housing) 
For new construction projects that are not financed by tax-exempt bonds, 
tax credits are calculated at a nominal rate of 9 percent (varied to 
maintain a discounted present value of 70 percent of project basis) of the 
qualified tax basis of the property. For existing projects or those financed 
by tax-exempt bonds, the nominal rate is 4 percent (varied to maintain a 
discounted present value of 30 percent of project basis). 
The tax credits available to each state are based on the state’s population 
($1.25 per capita). Only half of the federal budget for the credits is passed 
onto investors in the project. 
Grants or Program-related Investments (PRI’s) are important investors 
of equity in affordable housing14. A cash grant is given with no repayment 
expectation. There are many grant programs established through federal, 
state and local governments in addition to private foundations. PRI’s sit 
between traditional grants and investments and require both financial and 
programmatic returns. Therefore, they are sometimes offered as a 
combination of a loan and grant to meet specific needs of projects. 
Donated Land is the value of land contributed to a project either through 
a no cost leasing arrangement or a donation. 
Innovative Financing for Green Development 
In the area of green development, there are few key financing products 
that recognize the benefits of critical greening strategies such as locating 
housing appropriately, keeping first costs low, keeping operating and 
maintenance costs low and protecting the health of the occupants.  
Location-based Mortgage Products 
The Location Efficient Mortgage (LEM) is an interesting approach 
devised to combat urban sprawl15. It is based on the premise that 
homeowners in “efficient-locations” (defined as neighborhoods where 
jobs, schools and other amenities are within walking distance of one’s 
home) can be allowed to breach traditional underwriting rules designed to 
prevent mortgage default, because they have lower than average 
automobile-related expenses and more income available to service their 
mortgage payments. So far, LEM’s have been institutionalized in Chicago, 
Portland, San Francisco, Los Angeles and Seattle and are expanding to 
other large metropolitan centers. 
LEM’s features include  
• Low down-payment (3%) 
• Competitive interest rates 
• 15-30 yr term  
• Fixed rate mortgage with a limit of upto $300,700.  
                                                 
14 See The Granstmanship Center’s guide to Program-Related Investments (PRI’s) at: 
http://www.tgci.com/magazine/97fall/basic1.asp 
15 Visit the Institute for Location Efficiency’s website for a list of lenders: http://www.locationefficiency.com/ 
 
Chapter 3 
Structured Financial Solutions for Green Affordable Housing Projects     
23 
The Smart Commute Initiative™ from Fannie Mae16 is designed to 
encourage homeownership in neighborhoods near public transit. It 
recognizes the transportation savings that homebuyers can realize by 
purchasing a home located in a community served by public 
transportation. Smart Commute initiative is available to participating 
lenders in pilot locations, and can be customized to address the transit 
profile of a particular community. 
Mortgage Products to capture Lowered Operating Costs 
While lower first costs are critical to increasing the number of affordable 
units constructed; after rent and mortgage payments, utility bills are the 
largest house related expense that can cause a strain on budgets of 
affordable homeowners. Therefore ensuring lower operating costs is as 
important, and sometimes justifies higher first costs. Financial products 
that support home improvements to help in increasing energy efficiency 
and lowering operating costs are: 
The Energy Efficient Mortgage (EEM17) promotes the design, 
construction, and purchase of more efficient homes. EEM’s are based on 
the notion that - 
• Borrowers who choose energy-efficient homes can afford to spend 
more on their housing expenses because they will likely spend less on 
their energy costs. The EEM allows borrowers to qualify for a larger 
mortgage as a result of the energy savings 
• 100% of energy improvements can be financed -- up to 15% of the 
value of the home for existing homes and 5% of the home's value for new 
construction. 
These mortgages allow consumers to buy more home - either through a 
traditional 2-4 percent stretch, which adds energy savings to income to 
qualify buyers for 2-4 percent more debt, or through flexible loan-to-value 
ratios of up to 100 percent of home value. There are standard EEMs with 
no upper income restrictions and ones for borrowers who are at or below 
100 percent of area median income. Some EEM’s provide lower interest 
rates, longer loan terms and cover the costs of home rating assessments 
to establish the energy efficiency achieved. 
Sources of Green Equity Capital 
Green Grants from the Enterprise Foundation’s Green Communities 
Initiative18, offers to help cover the costs of planning and implementing 
green components of affordable housing developments, as well as to 
track their costs and benefits. The Initiative has $4.5 million in grant funds 
available for distribution to nonprofits, public housing authorities, for-profit 
entities; and joint ventures. 
Funding may be applied to a variety of activities related to the process of 
developing a green building. Targeted projects include - 
                                                 
16 Visit Fannie Mae’s website for details on their green mortgage products: 
http://www.fanniemae.com/housingcommdev/solutions/environment.jhtml 
17 For a list of EEM’s and their terms offered by different institutions, visit 
http://www.bobvila.com/ArticleLibrary/Task/Weatherizing/FinancingEEHome.html 
18 For more information on Green Grants and LIHTC equity, visit the Green Communities website at: 
http://www.enterprisefoundation.org/resources/green/about-essentials-grants.asp 
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• New construction or rehabilitation at an estimated cost of more than 
$3,000 per unit  
• Projects subject to firm site control  
• Rental housing projects that have at least 25 units reserved for 
renters with incomes below 60% of AMI 
• Homeownership projects that have at least 15 homes that will be sold 
to buyers with incomes below 80% of AMI 
The Low Income Housing Tax Credit Equity from Enterprise Social 
Investment Corporation (ESIC), a subsidiary of The Enterprise 
Foundation, offers competitively priced Low-Income Housing Tax Credit 
(LIHTC) equity to nonprofit and for-profit developers for new construction 
and/or rehabilitation of affordable rental housing that generally adheres to 
the Green Communities™ Underwriting Criteria.  
In year one of the initiative, ESIC has available over $125 million in 
dedicated equity funds provided by leading LIHTC investors to invest in 
qualified Green Communities housing projects nationwide. 
In years two through five, ESIC will raise an additional $375 million in 
equity funds. 
Green Building Tax Credits is a proposed legislation19 to attempt to 
offset high capital costs by offering tax incentives to individuals and 
businesses that build green. Different states have different tax incentive 
program, but the baseline tax incentive operates on a sliding scale that 
increases tax benefits as the LEED certification level rises. The State 
Environmental Resource Council (SERC) outlines four possible criteria for 
determining the amount of green building tax credit: floor space of the 
building, square footage, LEED rating, and location within economic 
development zone.  
States use these factors differently in determining the amount of value 
eligible for tax breaks and the level of tax credits. For instance, Oregon’s 
Sustainable Building Tax Credit determines the amount of value eligible 
for tax incentives based on the square footage of the building and its 
LEED certification level. Once the amount of value eligible has been 
determined, Oregon offers tax credits equal to 35% of this amount. In 
contrast, New Jersey’s Smart Growth Tax Credit Act offers a tax 
incentive on a percentage of total project costs, varying from .05% to 
2.0% depending on the level of LEED certification. The New Jersey 
legislation goes one step further by allowing for additional tax credits for 
developments that adhere to other smart growth principles, such as 
redeveloping brownfields, locating near public transit, and limiting land 
use for parking 
Energy Efficiency Incentives are available through a host of federal, 
state, local, and utility-sponsored programs that help plan, finance, and 
implement energy efficiency and renewable energy projects20.  
A variety of loans, bonds and assistance funds are available for financing 
projects with an energy efficiency agenda. Some of the prominent lending 
programs around the country that target such projects offer funding are 
characterized by – 
                                                 
19 See the Apollo Alliance’s website for background on Green Building Tax Credits: 
http://www.apolloalliance.org/regional_projects/model_legislation/greenbuildinglegis.cfm 
20 Visit the Alliance to Save Energy’s website for a complete list of nationwide energy incentives programs available by 
state: http://www.ase.org/section/topic/financingee/ 
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• Very low, flexible interest rates (3% or lower) 
• Short payback period (10 years) 
• Very high loan-to-value ratios (upto 100% in some cases) 
The terms of lending and repayment conditions along with the lender’s 
participation on the project makes this form of funding comparable to 
equity investments in a project.  
The Energy Star program is a government-backed initiative, which 
supports efficient consumption of energy through rebates and grants for 
use of Energy Star compliant equipment21. The Energy Star Homes 
program is specifically geared towards promoting lowered energy 
consumption through certified equipment and also provides tools and 
resources for occupants to reduce their energy consumption. The 
incentives program has an innovative ranking system that offers an 
across-the-board approach to standardizing energy management. 
Energy Efficiency Operating Savings Guarantees  
The SystemVistion™ Energy Guarantee Program22 offered by the North 
Carolina Housing Finance Agency in partnership with Advanced Energy 
Corporation (a non-profit organization in Raleigh) promotes energy 
efficient affordable housing. Under the SystemVistion™ Energy Guarantee 
Program, Advanced Energy issues a two-year heating and cooling bill 
guarantee. Typically, this guarantee is that the average heating and 
cooling costs will be less than $30 per month. If the actual costs are 
higher, Advanced Energy reimburses the homeowner for the excess. 
Advanced Energy also issues a comfort guarantee to the homeowner. 
Green leases have so far been widely employed in commercial, rental 
buildings in Australia but offer the potential for adoption in rental housing. 
A Green lease23 is a lease document between the owner, operator and 
tenant of a green building that specifies the level of environmental 
performance to be delivered. The green lease provides the owner with an 
opportunity to pass on some of the initial costs to the tenant in the form of 
increased rents. The lease document holds the owner responsible for the 
performance of the energy efficient systems that will deliver the stream of 
savings to the tenant. It also makes the tenants commit to environmental 
obligations that will ensure the smooth operation of energy systems. It 
also provides the opportunity to set damages in the event of non-
compliance either on the part of the owner of tenant.  
Thus, green leases represent the best opportunity for sharing costs/ 
benefits of a green project between the developer and end user. In 
addition to being beneficial to tenants, green leases can help to establish 
the true worth of green buildings through higher appraised values.  
 
 
 
 
                                                 
21 For more information on rebates and incentive programs, visit the Energy Star website at: 
 http://www.energystar.gov/index.cfm?c=home.index 
22 Visit the North Carolina Housing Finance Agency’s website for program details: 
http://www.nchfa.com/Nonprofits/FOsystemvision.aspx+North+Carolina+SystemVision+program&hl=en 
23 See article in Environmental Design + Construction on Green Leases: 
http://www.edcmag.com/CDA/ArticleInformation/features/BNP__Features__Item/0,4120,26048,00.html 
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Chapter 4 
Data from the Field 
 
Setting Criteria for Selection of Case Studies 
A research study undertaken by New Ecology Initiatives, looks into the 
Cost and Benefits of Green Affordable Housing. As an outcome of this 
study a report will be published that includes sixteen green projects 
representing each region of the country1. The projects included extend 
from rehabilitation, new construction, to homes for sale and for rent, and 
they range in size from 3 units (3,922 square feet) to 90 units (126,900 
square feet). The goal of the study was to address how community 
based developers have successfully greened affordable housing projects 
and whether or not these projects were cost effective.  
In order to provide further clarity on the cost-effectiveness of these 
projects, my thesis will investigate the financial structure of a few key 
projects and identify how they accommodate the costs and benefits 
generated. My research will focus on two representative cases – a rental 
project and a home-ownership project, both of which demonstrate the 
following characteristics (as a percentage of total development costs): 
1. High cost premiums due to inclusion of green (includes increases in 
either design or construction costs or both). 
2. High lending costs (interest carrying costs and lenders’ fees) as a 
result of funding provided at market-rate terms. 
3. Significant savings from lowered operating expenses and lower 
replacement reserves (in the case of rental housing) for green materials 
and features over conventional materials. 
The above characteristics represent the most significant sources of costs 
and benefits arising from the inclusion of green technology in a project. 
The two cases selected demonstrate reasonably high numbers in all the 
above categories and therefore show potential for the application of 
various financing techniques to address these costs and benefits. 
By considering rental and homeownership projects, different strategies 
that deliver savings from green design to different participants (the 
developer/ owner, renters and homeowners) can be investigated. 
Data Sources and their Reliability 
The data for the case studies was gathered from two sources. All 
background information pertaining to the case studies – both descriptive 
(location, size, nature of project, list of financing sources and list of green 
features) and performance-based (breakout of costs, operational and 
replacement data, and modeling of cost and benefits of green features) – 
was drawn from the Cost-Benefits Research study completed by New 
Ecology Initiatives.  
Performance-based information, also obtained from the Cost-Benefits 
Study, was derived by utilizing a present value discounting method to 
project life-cycle costing information. The Study used the following 
procedures to standardize data on projects– 
                                                 
1 The outcome of this research is a forthcoming report titled “ The Costs & Benefits of Green Affordable Housing”, a 
publication of New Ecology Initiatives, the Tellus Institute and the Green CDC’s Initiative. 
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• Green operating cost variables were calculated from actual energy 
costs, actual water and sewer costs, and actual maintenance costs. In 
homeownership projects, where the author did not have access to actual 
utility usage records, an energy or water-use model was used to predict 
actual building performance. 
• Replacement cost data identified the lifespan of particular green 
building components and systems. Where there was an absence of 
warranty or performance guarantee, a model for estimating system or 
component life and replacement cost or the respondents’ expectations 
were used. 
Additional information on the financing package for each case study was 
derived from responses to a survey sent out to owners/ lenders 
associated with each project (See Appendix for full survey). The survey 
was designed to gather both quantitative and qualitative information on 
financing assembled to meet requirements of different stages of each 
project’s development. This included terms and conditions of – 
1. Acquisition/ Pre-development loans  
2. Construction loans 
3. Permanent financing 
4. On homeownership projects, details of home mortgages. 
Some of the questions were also addressed to lenders on these projects 
and appraisers who have had experience in valuation of green buildings. 
It was hoped that their responses would shed light on the obstacles and 
challenges faced by developers of green projects. 
In the following pages, a background on each case study along with a 
brief description of green strategies, overall project costs, key financing 
sources and assessment of life cycle costing of green features is 
presented. A more detailed discussion on financing during each stage of 
development along with an in-depth analysis of the costs, benefits and 
financing strategies will follow in the next chapter. 
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CASE STUDY 1 
Betty Ann Gardens 
San Jose, CA 
 
Project Information2  
Number of Units 76
Unit Type Multi-family Attached, Rental Apts
Construction New Construction
Year of Construction 2003
Target Occupant Low-income families
Developer First Community Housing
Contractor Branagh Construction
Architect Office of Jerome King
Total Square footage 73,922
Total Development Cost $18,796,939
Average Development Cost per 
Unit 
$247,328
Average Development Cost per 
Foot 
$254
Incremental Cost to build Green3 $360, 231
Betty Ann Gardens4 sits on a 3.87 acre site and contains 16 one-
bedroom, 36 two-bedroom, 20 three-bedroom and 4 four-bedroom units. 
Eight units are targeted at families earning 30% of AMI, 15 units for 
families at 50% of AMI, and 52 units for families at 60% of AMI. Each air-
conditioned apartment contains a full kitchen and a 60-square-foot 
private deck or enclosed courtyard. 
                                                 
2 All the information presented on this case in this Chapter was obtained from the Cost-Benefits Study conducted by New 
Ecology Initiatives, the Tellus Institute and the Green CDC’s Initiative. 
3 Includes incremental costs for green design and construction over traditional design and construction costs for a similar 
building 
4 For additional sources of information published on the project, visit  
http://www.firsthousing.org/pdfs/greenafford.pdf 
http://www.firsthousing.org/pdfs/aiabettyann.pdf 
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Key project drivers were the desire to lower Operating costs and to 
improve affordability and environmental quality for tenants. The green 
focus on the project was Energy efficiency, Indoor air quality and 
Durability. 
Project Development Costs 
Property acquisition $                  3,394,512
Final construction cost 10,846,858
Architecture & Engineering 856,175
Development consultants 111,327
Legal 23,209
Lender fees & costs  726,273
Pre-development, Construction loan 
interest 731,732
Other soft costs  719,389
Developer fee/ profit  1,200,000
Capitalized operating reserves  187,464
Total Development Cost (TDC) $                18,796,939
Green Design Process 
The developer, First Community Housing, has built nearly 800 units of 
affordable housing since 1986 and for the past several years has applied 
green technology in all its developments. The development team utilized 
an integrated design/build process where Branagh Construction (General 
Contractor) was pre-selected via a negotiated bid (rather than low-bid), 
along with major subcontractors, and was involved in the project from 
early schematic design phases. Compared to the traditional design-bid-
build process, the integrated design process helped avoid costly and 
time-consuming design mis-steps. To reassure funders and contractors, 
designer emphasized similarities between green and conventional 
materials and practices, rather than the differences. 
Net Development Cost of Greening 
 Cost Cost/ Sq. foot % of TDC 
Green design $856,175 $11.58  
Traditional design $773,665 $10.46  
Green design premium $82,500 $1.12  
Green construction $10,846,858 $146.73  
Traditional construction $10,569,127 $142.98  
Green construction 
premium $277,731 $3.75  
Net cost of Greening $360,231 $4.87 1.92% 
Overview of Green Components in the Project 
Sustainable Site 
• To improve transportation options for residents, an adjacent public 
transit stop was rehabilitated and all residents are provided with free 
county-wide bus “eco-passes” and light rail transit passes.  
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• The site is located near a shopping and employment district and job 
training, computer training, and kids’ homework club classes are offered 
at the on-site community center. 
• Site design protected existing heritage trees on the site and restored 
an adjacent creek and riparian area, providing enhanced scenic qualities, 
recreational opportunities and stormwater management. 
Water Efficiency    
• Low-flow fixtures  
Energy and Atmosphere    
• High efficiency gas-fired Apollo combined space/hot water heating 
units with hydronic heat (heat output from heated water) distribution were 
used. 
• Vinyl-framed double-glazed windows and sliding doors that reduce 
solar heat gain in summer and conductive heat transfer in all seasons 
were used 
• All gas cooking ranges  
• Energy Star certified air-conditioners, dishwashers and refrigerators 
are featured in all units.  
• Compact fluorescent light bulbs are used in living rooms and 
bedrooms  
Materials and Resources    
• All structures feature engineered framing components (I-joists and 
trusses) with straighter, more uniform dimensions than traditional solid 
wood alternatives. 
• These components and the oriented strand board (OSB) sheathing 
used for exterior walls and roof sheathing are fabricated with less solid 
wood, in some cases wood scraps, for a more efficient use of timber 
resources.  
• Hardiboard fiber-cement siding also reduces wood consumption, is 
more durable, fire resistant and requires less maintenance than 
traditional solid wood siding. 
• The Community Center’s roof has an Eco-Star rating and is made 
from 100% recycled materials. The molded roof tiles (“Eco Shake”) are 
made of reinforced vinyl and cellulose fiber and are highly durable with a 
50 year warranty and class-A fire rating.  
• Carpeting in living rooms, bedrooms and common areas is a 
recycled-content, fully recyclable product from Interface that is laid in 
“tiles” so that worn areas can be replaced without scrapping the entire 
carpet. 
• Office furniture constructed from a composite “wood” (made from 
wheat straw and is 99% recyclable)  
• Benches and lobby furniture are made with sustainable harvested 
teak wood. 
Indoor Environmental Quality    
• Natural linoleum in kitchen and bathroom floors is more durable than 
vinyl, requires less maintenance and is also recyclable. 
• Formaldehyde-free medium-density fiberboard (MDF) made from 
90%+ pre-consumer recycled wood was specified for cabinetry (“Medite”) 
and trim.  
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• Attic and wall batt insulation and counter substrates are also 
formaldehyde-free.  
• Water-based low-VOC paints and varnishes were used throughout.  
Life-Cycle Cost Analysis 
An analysis of operating costs from the first fully stabilized year of 
occupancy indicates that the project’s energy use was approximately 
28% lower than California’s stringent Title-24 energy requirements, 
providing substantial savings to operating bottom line.  
In calculating life-cycle costs and benefits, it was established that 
residents received savings related to energy use in the unit, while initial 
construction costs, savings from water use and common area energy 
use are borne by the project owner. Over the thirty-year life of the 
project, the green building features documented have a benefit of over 
$33,000 for the building owner and a benefit of $6,833 per unit (a total of 
$519,830) for the residents. This represents a total life-cycle benefit of 
just over $552,000.  
Operating Period Savings 
Savings to Resident by Category  Savings to Developer by Category 
Additional Interest $ 0  Additional Interest5 ($ 72,821) 
Operating savings $ 519,380  Operating period savings $ 110,422 
Replacement reserve 
savings 
$ 0  Operating period losses ($ 202,668) 
Total (entire bldg) $ 519,380  Replacement reserve 
savings 
        $ 308,618  
  Total  $ 33,129
 
Savings to Resident by Feature  Savings to Developer by Feature 
Additional Interest $ 0  Additional Interest ($ 72,821) 
Energy - electricity $ 430,012  Lighting $103,934 
Energy - gas $ 89,368  Water efficiency             $ 6,488  
Total (entire bldg) $ 519,380  Flooring - carpet  $ 56,155 
  Flooring - linoleum $252,462 
  All other green features ($313,090) 
  Total $33,129
 
 
 
 
 
 
 
                                                 
5 This refers to the present value of interest costs that arise from the additional debt supported to cover premium costs 
due to green features over a 30 year lifespan of the loan. 
 
Chapter 4 
Structured Financial Solutions for Green Affordable Housing Projects     
33 
CASE STUDY 3 
Melrose Commons II, Sunflower Way 
Bronx, NY 
 
 
Project Information6  
  
Number of Units Total 90; in 30 three-unit attached 
buildings 
Unit Type Multi-family Attached 
Homeownership with Rental units
Construction New Construction
Year of Construction 2002
Target Occupant Moderate-income first-time 
homebuyers
Developer MC II Associates, Les Bluestone 
Contractor Blue Sea Construction Company
Architect David Danois Architects, PC
Green Consultant Steven Winter Associates
Total Square footage 126,900
Total Development Cost $11,947,082
Average Development Cost per 
Unit 
$132,745
Average Development Cost per 
Foot 
$94
Incremental Cost to build Green7 $354,990
Since the 1960s the South Bronx area in New York City has faced 
disinvestment. In 1994 a Melrose Commons Urban Renewal Plan was 
adopted, calling for 1,700 units of new housing as well as commercial 
space, community facilities, and open space in a 35-block area. Melrose 
Commons II, also known as Sunflower Way8, is part of this overall plan. 
The complex consists of 30, three-story, three-family homes. The 
basement, the first floor, plus half of the second floor comprise the 
owner’s three-bedroom unit. Half of the second floor is a one-bedroom 
                                                 
6 All the information presented on this case in this Chapter was obtained from the Cost-Benefits Study conducted by New 
Ecology Initiatives, the Tellus Institute and the Green CDC’s Initiative. 
7 Reflects incremental costs for green construction over traditional construction costs for a similar building 
8 For additional sources of information published on the project, visit: www.huduser.org/Research/nahb_03Res.pdf 
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rental apartment, and there is a two-bedroom rental apartment on the 
third floor. Both rental units are income restricted. The homes were 
designed for first-time homebuyers and financed to be affordable for 
families making as little as $42,000 a year (or 80% of AMI). On average, 
each three-family, 4,230 square foot home sold for $289,000, and buyers 
could use the rental income from the other two units to meet their 
mortgage payments.  
As part of the US D.O.E’s Build America program, every Melrose 
Common’s home is an Energy-Star® home. The project received awards 
from HUD and Northeast Sustainable Energy Association (NESEA).  
The green focus on the project was improving Energy efficiency and 
Indoor Environmental quality (IEQ). 
Project Development Costs 
Property acquisition $                   711,800
Final construction cost 9,172,950
Architecture and engineering 136,000
Legal  45,000
Lender fees and costs 92,657
Pre-development, Construction loan interest 516,637
Other soft costs 712,097
Developer fee/ profit 559,941
Total Development Cost (TDC) $              11,947,082
Overview of Green Components in the Project 
Sustainable Site 
• Site in the heart of South Bronx, conveniently located to several 
subway, bus and train lines, shopping and recreational facilities.  
• Former brownfield site 
Water Efficiency 
• Low-flow shower controls, faucets and toilets were installed in 
bathrooms and kitchens of all of the units. 
Energy and Atmosphere  
• Faced R-11 batts in frame walls and ½-inch rigid expanded 
polystyrene (EPS) insulation board between metal studs and exterior 
walls to prevent thermal bridging.  
• 2-inch EPS was used in the basement up to two feet below grade, 
with 2-inch rigid fiberglass insulation on all exposed cellar walls.  
• For roof insulation R-21 3.1-inch foam board and aluminized roof 
coatings were installed to reflect summer sun. 
• Large area double-glazed, low-e (Comfort E2) coated glass vinyl 
frame windows from a local manufacturer. Use of the vinyl frame 
windows resulted in a smaller boiler. 
• Structural precast panelized concrete and brick system (“Oldcastle 
Precast”) to create a tighter envelope. Each precast concrete-framed unit 
included poured concrete foundations, hollow core floor and roof planks, 
weight-bearing and non-weight-bearing wall panels, interior and exterior 
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steps, U-shaped channels and cornices, and sills and lintels cast into the 
brick inlay exterior panels.   
• All interior and exterior sides of all walls and exterior penetrations, 
including exhaust ductwork were sealed and caulked. 
• Single high-efficiency (87+%) sealed-combustion direct-vent 
(“Burnham Revolution”) gas boiler with a 65-gallon (Bradford White) 
automatic-storage indirect water heater to provide heat and hot water for 
each building, rather than separate ones for each of the three units per 
building.   
• Digital programmable thermostats and an outdoor reset control to 
modulate water temperatures in the radiators depending upon outdoor 
temperature.  
• Energy Star compact fluorescent lighting fixtures  
• Energy Star refrigerators and dishwashers in all units 
Materials and Resources 
• 100% recycled content PET carpeting made from recycled plastic 
bottles and containers laid over recycled rubber padding.   
• Recycled content vinyl composition tile (VCT) flooring in kitchens.  
Indoor Environmental Quality 
• Low-VOC paints  
• Low-VOC latex acrylic sealants  
• Solid wood and plywood were used in kitchen cabinets and 
countertop substrates  
• Low-VOC lacquer finishes on the cabinets. 
• Separately-vented sealed combustion boiler and exterior fans. 
Net Cost of Greening 
 Cost Cost/ Sq. foot % of TDC 
Green design $136,000 $1.07  
Traditional design $136,000 $1.07  
Green design premium $ - $ -  
Green construction $9,172.950 $72.28  
Traditional construction $8,872,950 $69.92  
Green construction 
premium $300,000 $2.36  
Net development cost of 
Greening $300,000 $2.36 2.51% 
Life-Cycle Cost Analysis 
Melrose Commons II units are using 54% less overall energy relative to 
comparable traditional NYC affordable housing. While most of the City’s 
current stock of affordable housing consumes high amounts of energy, 
better performing newer developments were used as benchmark. The 
Melrose units consume 68% less energy with just space heating, 54% 
less for hot water and ancillary gas usage, and estimated 15% less 
electricity for lighting and appliances.  
The savings associated with reduced heating costs benefit the 
homeowners, while electricity savings accrue directly to residents of 
each unit (the two rental units and the owner’s unit).  Homeowners pay 
for the incremental capital costs and also enjoy the bulk of the operating 
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savings - the net present value savings from lower energy costs to 
operate the buildings over an assumed lifespan of 30 years is 
$2,297,077 or about $76,569 per 3-unit building.  
Summary of Selected Projects and Key Statistics 
 Betty Ann Gardens 
San Jose, CA 
Melrose Commons II 
Bronx, NY 
Project facts 
No. of Units 76 90 
Type of Units Multi-family Attached, Rentals Multi-family Attached, Homewners & Rentals 
Green features 
Energy efficiency 
IEQ  
Material durability 
Energy efficiency 
IEQ 
Key Project Statistics 
TDC $ 18,796,939 % of TDC $11,947,082 
% of 
TDC 
Site Acquisition $3,394,512 18% $711,800 6% 
Green design premium $82,500  $0  
Green construction premium $277,731  $354,990  
Net costs of greening $360,231 1.9% $354,990 3% 
Lender’s fees & costs $726,273 4% $92,657 1% 
Loan interest $731,732 4% $516,637 4% 
Net Operating savings from 
first-fully occupied year of 
occupancy for entire project 
$13,4979  $104,06610  
NPV of Replacement 
reserves savings for entire 
project 
$308,618  $ -  
 
                                                 
9 Savings indicated here represent the net savings from comparison of first year operating costs for electricity, water and 
gas usage for Betty Ann Gardens to California’s Title 24 calculations. 
10 Savings indicated here represent the net savings from comparison of first year operating costs for gas usage for space 
heating and water heating, electricity usage for all the Melrose Commons II units compared to a conventional, non-green 
development in New York. 
 
Chapter 5 
Structured Financial Solutions for Green Affordable Housing Projects     
37 
Chapter 5 
Analysis of Performance Characteristics 
of Funding Mechanisms for Green Affordable housing 
 
Assessing Costs and Resources  
In Chapter 2, the costs associated with greening an affordable housing 
project were addressed and measures to overcome these costs were 
suggested. Some of these costs and measures are not specific to green 
affordable housing projects, but are nevertheless important to the 
discussion on expenses that have to be overcome on green projects.  
In this Chapter, a detailed analysis of incremental costs incurred in the 
two case studies will be undertaken. The differences in green cost 
premiums seen in each project, reflect the impact of type (new 
construction v. rehabilitation, rental v. homeownership), scale (small 
project v. big project) and location of each green project. Though some 
of the differences can be attributed to inherent characteristics of real 
estate, the variation in green costs by location serve to highlight the 
existence of progressive environments that support green projects. (For 
e.g., California has lower utility pricing for efficient energy while New 
York State has many rebate and grant programs to fund green) 
In addition, a preview of the financing structure employed in each case 
study offers a glimpse into current trends in lending and grant making to 
green projects.   
It is hoped that this analysis will help distill solutions to tackle the 
financial hurdles faced by green affordable housing. It will help to identify 
sources of capital willing to finance premium costs and will indicate 
where their resources can best be allocated during the development 
process. It is also important to recognize the scale of lending required to 
achieve objectives on different projects. 
Proponents of green development have always promoted the fact that 
green development makes economic sense as well as environmental 
sense. The challenge and the opportunity therefore lie in creating 
financing mechanisms that reflect and capture the longer economic 
benefits of green development in the financing structure for affordable 
housing. 
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CASE STUDY 1 
Betty Ann Gardens 
San Jose, CA 
Project Financing 
Acquisition loans (total) $ 2,720,000 
• City Funds   
Amount $ 934,370 
Type Grant 
• Loan Funds  
Amount $ 1,785,630 
Type Loan 
Interest rate 4% S.I., deferred 
Pre-development loans (total) $ 3,444,114 
• CDBG (City) Funds  
Amount $ 100,000 
Type Loan 
Interest rate 3% S.I., deferred 2 years 
• City of San Jose  
Amount $ 3,344,114 
Type Loan 
Interest rate 4% S.I., deferred 42 yrs 
Term 2 + 40 years 
Construction loan (total)  $ 11,000,000 
• Citibank (low-floater bonds)  
Amount $ 11,000,000 
Type Loan 
Interest rate 5.65% 
Term 24 months 
Lender’s fee ½ point 
Permanent financing (total)  $ 13,668,696 
• Citibank Tax Exempt Bonds  
Amount $ 7,610,000 
Type of funder Bank 
Type of funding Senior mortgage 
Interest rate 6.25% 
Term 30 yr, fully amortizing 
Lender’s fee 1 point 
• Tax Credit Equity  
Amount $6,058,696 
Type of funder Syndicate 
Type of funding Investor equity 
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Permanent 
funding
44%
Construction 
funding
36%
Pre-
development 
funding
11%
Acquisition 
funding
9% Equity
20%
Debt with 
deferred Interest
11%
Debt
66%
Grants
3%
Cost Premiums due to Green Construction 
The incorporation of green features in the Betty Anne project resulted in 
design and engineering costs being $856,175, or $11.58 per square 
foot1. Of the overall design costs, about 65% was directly attributable to 
architectural fees. In comparison, traditional design and engineering 
costs were estimated to be slightly lower at $773,675, or $10.46 per 
square foot resulting in a green design premium of 10.7% 
Total construction costs were determined to be $10,846,858, or $146.73 
per square foot, compared to traditional construction costs that were 
estimated to be $10,569,127, or $142.98 per square foot2.  This 
produced an estimated construction premium of 2.63% for adding green. 
The following table identifies specific costs related to every stage of the 
project’s development due to the addition of green features.   
Table of Costs 
Acquisition and Pre-development Stage 
Property acquisition $                       2,720,000 
Site clean-up/ Remediation  0 
Green design premium 82,500 
Construction Stage 
Green construction premium3 $                          277,731 
Operations and Maintenance Stage4 
Operating costs (savings) to Owner $                          202,668 
Replacement costs (savings) to Owner (308,618) 
Additional Interest Carrying costs to Owner 72,821 
Operating costs (savings) to Resident (519,380) 
                                                 
1 All the data on construction and design cost estimates, operating and replacement cost savings was obtained from  “The 
Costs and Benefits of Green Affordable Housing” – a forthcoming publication of New Ecology Initiatives, the Tellus 
Institute and the Green CDC’s Initiative. 
2 This data was obtained from the Cost Benefits Research Study for “The Costs and Benefits of Green Affordable 
Housing.” The study derived Traditional construction cost estimates based on RS Means: Square Foot Costs for 
Residential, Commercial, Industrial and Institutional Projects. The project was estimated based on the square foot costs of 
the “1-3 Story Apartment” typology with a series of cost additives derived from research on the project and also adding in 
the “location factor” for the San Jose area. Actual “traditional” costs could vary from what is indicated.   
3 This includes costs for materials & equipment testing, Commissioning and Certification and green methods not funded 
by public grants 
4 Though Tenant education costs and Carrying costs for green features to be reimbursed by rebates at a later time, 
typically arise at this stage, they did not apply to this project. 
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Bridging the Gap  
Innovating Financing to meet Project Needs 
Addressing Pre-development/ Acquisition Stage Costs 
• Property acquisition is funded by Acquisition loans and grants. In 
addition to covering acquisition costs, there could be potential savings in 
interest accrued at the end of the loan period by reviewing the terms of 
the loan. 
• In the absence of specific grants or funds to cover the Green Design 
premium, alternate sources of capital to cover these costs need to be 
identified. One possibility is to determine if savings from interest 
expenses owed on acquisition and pre-development loans are sufficient 
to cover the green premium. This can be easily studied by looking at 
savings in interest over a spread of interest rates charged.  
Calculation of Interest Savings from Acquisition/ Pre-development Loans 
Green Design premium $ 82,500 
  
Acquisition Loan  
City Loan Terms $1,785,630 @ 4% S.I., deferred to 2 years 
Interest due at end of 2 years $ 142,850 
Potential Interest Savings at different Interest rates for a 2 yr loan 
4% 3% 2% 1% 0% 
$ 0 $ 35,713 $ 71,425 $ 107,138 $ 142,850 
At an interest rate of 1.7%, the savings from interest expenses would exactly 
equal $82,500 
  
Pre-development Loans  
CDBG Loan Terms $ 100,000 @ 3% S.I., deferred to 2 years 
Interest due at end of 2 years $ 3,000 
Potential Interest Savings at different Interest rates for a 2 yr loan 
3% 2% 1% 0% 
$ 0 $ 1,000 $ 2,000 $ 3,000 
Potential savings from reducing the interest rates on this loan are not substantial 
enough to cover the green premium costs 
 
City of San Jose Loan Terms $ 3,344,114 @ 3% S.I., deferred to 42 years 
Interest due at end of 42 years $ 5,618,112 
This lender could potentially be persuaded to cut the interest rate during the pre-
development period. 0% interest during pre-development would reduce the pre-
development interest costs by $50,162. Since all of the interest is deferred in any 
case, this strategy may be less meaningful5.   
 
In Summary, the Green Design Premium can be fully covered by lowering the 
interest rate charged to the Acquisition Loan to 1.7% (2.3% lower than the 
original rate). 
                                                 
5 As an alternative strategy, in some cases, where the total development cost of a project is an issue, finding strategies to 
reduce the TDC, even if it does not result in a savings in cash outlay during the project development phase could be of 
value.   
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• In reality, in order to reduce the interest expenses forgone by the 
traditional lender, there must be a social lending source (such as a low-
interest or no-interest loan) that fully covers the lost interest or the green 
design premium. In other words, to cover the cost of lowered interest 
rate, the financing can also be structured in the following manner: 
 City Loan at 4% interest rate that would have an interest cost of $ 
60,350 ($ 142,850 – 82,500) at the end of 2 years would need to have a 
Principal amount of $ 754,375 
 Therefore, the remaining loan amount of $ 1,031,255 would have to 
be borrowed from a social lending institution that charges a 0% interest 
rate on a 2-year loan. 
Addressing Construction Stage costs 
• In the absence of grants or funds to cover the increased construction 
costs that arise due to green technology, a similar method as described 
above can be used to find additional capital sources to fund the Green 
Construction premium.  
Calculation of Interest Savings from Construction Loans 
Green Construction premium $ 277,731 
  
Construction Loan  
Citibank Loan Terms $11,000,000 @ 5.65%, 2 years 
Interest due at end of 2 years $ 621,500 
Loan fee at a ½ point $ 55,000 
Potential Interest Savings at different Interest rates for a 2 yr loan 
5.65% 4.65% 3.65% 2.65% 1.65% 0% 
$ 0 $ 110,000 $ 220,000 $ 330,000 $ 440,000 $ 621,500 
At an interest rate of 3.13%, the savings from interest expenses would exactly 
equal $ 277,731 
  
In Summary, the Green Construction Premium can be fully covered by 
lowering the interest rate charged to the Citibank Loan to 3.13% (nearly 2.5% 
lower than the original rate). 
• Applying the same methodology as described above, the cost of 
forgone interest expenses to the traditional lender, can be determined by 
structuring the financing in the following manner: 
 Citibank loan at a 5.65% interest rate that would produce an interest 
of $ 343,769 ($ 621,500 – 277,731) at the end of 2 years is $ 3,042,204. 
 The remaining loan amount of $ 7,957,796 would have to be 
borrowed from a social lender charging 0% interest on a 2-year loan. 
Recapturing Savings from Operations & Maintenance Stage  
Betty Anne Gardens has demonstrated significant operational and 
potential replacement cost savings from life-cycle costing analysis of its 
green features spread over a thirty-year building lifespan. From the data 
collected for the Cost-Benefits study, net green premiums were 
calculable for linoleum, recycled carpet and fluorescent lights and 
operating cost differentials for gas and electricity use. The financing 
opportunity and challenge lies in recapturing these savings and finding a 
method to reflect the long-term economic benefits of greening in the 
financial structure of the project. In calculating these life-cycle costs and 
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benefits, the residents received the savings related to energy use in the 
unit, and initial construction costs, water use, and common area energy 
use were borne by the project owner. 
• A comparison of operating costs from the first fully stabilized year of 
occupation indicates that the energy used by the project is approximately 
28% lower than California’s stringent Title-24 requirements. The savings 
calculated are mainly from reduced space heating requirements and a 
result of the energy efficient appliances utilized throughout the project 
including Energy Star rated refrigerators, dishwashers, air conditioners 
and light fixtures6.  
This analysis shows the capitalized value of these operating savings: 
Capitalized Value of Operating Savings to Owner 
Annualized Net savings over Traditional Title-24 project $ 13,4977 
Amount of additional Annual debt service that can be supported 
(based on DCR of 1.2) $ 11,248 
PV of Additional debt supportable (on same terms as 
Permanent loan – 6.25% interest, 30 years) $ 152,230 
• Replacement costs savings were derived from the increased lifespan 
of durable green flooring materials on the project. Though the green 
features were introduced to create long-term value, the owner can 
realize only a portion of this value.  
The method described below essentially tries to calculate the savings 
from using durable green materials by employing conventional 
techniques used by lenders in underwriting. Though the first cost of 
green flooring used on the project was higher, the extended lifespan of 
the material results in a lower monthly deposit required to meet future 
costs at the time of replacement. The savings in monthly deposit 
required for green over a conventional material, translates into higher 
supportable debt on the project. 
Capitalized value of Replacement Reserve Savings to Owner 
 Traditional Green Savings 
First costs of materials $ 135,950 $ 159,600  
Useful life 10 yrs 15 yrs  
Inflation  3% 3%  
Future value of replacement 
cost at end of useful life $ 182,705 $248,652 
 
Replacement reserve 
deposit earning rate 2.5% 2.5% 
 
Monthly reserve deposit $ 1,342 $ 1,140  
Savings in monthly deposit  $ 202 
PV of Additional debt supportable (on same 
terms as Permanent loan – 6.25% interest, 
30 years) 
 
$ 32,770 
                                                 
6 The savings from water usage for everything except the dishwashers remains unchanged despite the inclusion of low-
flow fixtures. The low-flow fixtures installed meet the requirement set by the State of California. Thus, the only savings 
included are from Energy Star dishwashers, which use considerably less water per load than conventional dishwashers. 
The usage estimates applied were obtained directly from Energy Star. 
7 Savings indicated here represent the net savings from comparison of first year operating costs for owner-paid electricity, 
water and gas usage for Betty Ann Gardens to California’s Title 24 calculations. 
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• There is a clear savings in operating costs from energy usage to the 
building occupant’s who did not contribute to any of the additional 
investment made in the green technology. The costs/savings that accrue 
to the owner and occupant were separately accounted for by attributing 
all the energy savings derived from the units to the residents and all the 
initial costs/savings and common area energy costs/ savings to the 
owner8.  
The following analysis helps to understand the magnitude of these 
benefits that accrue to the residents: 
Capitalized Value of Operating Savings to Resident 
PV of operating savings over 30 yrs due to green features 
(energy – gas & electricity) $ 519,380 
Annualized Savings to each unit (total 76 units) $ 228 
Savings in utilities per month to each unit $ 19 
If the utility savings were recaptured in increased rents, 
the additional debt supportable by increased rents (on 
same terms as Permanent loan – 6.25% interest, 30 
years, DCR of 1.2) 
$ 195,263
Since there are significant monthly savings that accrue to the Residents 
on account of the green design features, it is conceivable that the Owner 
can recapture at least a portion of their savings in the form of increased 
rents9. The higher rent can be based on including utility charges at 
market rates. Savings from utilities will directly accrue to the Owner (who 
pays the utility charges) who can use it to service more debt.  
Capitalizing Operating and Replacement cost Savings to cover the 
Green Premium 
If the additional net operating income generated from operating and 
replacements costs savings were capitalized to the Owner of the project, 
they would more than adequately cover the entire green premium 
incurred on the project. 
Total Green Premium earned on Project $ 360,231 
Green design premium $ 82,500
Green Construction premium $ 277,731
Additional debt supportable from capitalized 
Operating and Replacement Cost savings $380,263 
Additional debt supportable from capitalized 
operating savings to Owner 
$ 152,230
Additional debt supportable from replacement 
savings to Owner $ 32,770
Additional debt supportable from increased 
rents (capitalizing operating savings to Tenants) $ 195,263
 
CASE STUDY 2 
                                                 
8 The Cost-Benefits Study assumed that residents used three times as much electricity per square foot in their units than 
the building owner paid for in the common areas 
9 Since these are income-restricted units, the entire capitalized value of the operating savings cannot be applied to 
increasing rents. The exact amount of rent increase that may be permissible will need to be determined by referring to 
affordability requirements that apply to each project. 
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Melrose Commons II, Sunflower Way 
Bronx, NY 
Project Financing 
Acquisition loans (total) $ 711,800 
• City Subsidy  
Amount $ 711,800 
Type 
Grant (Subordinated land, 
contributed by City at 
$500/d.u.) 
Pre-development loans (total) $ 3,101,892 
• Developer/ Sponsor 
Amount $ 536,892 
Type Equity 
• NYC Spec Subsidy Article 16 
Amount $ 900,000 
Type Grant 
Terms Recaptured if project is sold 
(25-yr rule) 
• Borough Presidents (Resolution A)  
Amount $ 765,000 
Type Grant 
Terms Recaptured if project is sold 
(25-yr rule) 
• NY State Affordable Housing Corporation  
Amount $ 900,000 
Type Grant 
Terms Recaptured if project is sold 
(25-yr rule) 
Construction loan (total)  $ 8,297,700 
• JP Morgan Chase  
Amount $ 7,447,019 
Type Loan 
Interest rate 30-day LIBOR  
Term 18 months 
• Builder’s Fee  
Amount $ 710,941 
Type Proceeds from profit 
• NYSERDA “Energy Star” Subsidy  
Amount $ 45,000 
Type Grant/ subsidy 
• Deutsche Bank  
Amount $ 9,990 
Type Grant 
Construction loan (contd)  
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• Deutsche Bank  
Amount $ 84,750 
Type PRI Loan 
Interest rate 3%  
Term Taken out with each End 
loan 
Home Mortgages - Income Qualifications  
Purchase Price $ 289,010 
Down payment (5% of purchase price) $ 14,451 
Loan Amount $ 274,560 
Interest rate 6% 
Term 30 years 
Monthly principal and interest $ 1,646 
Monthly taxes $58 
Monthly insurance Escrow $ 114 
PMI (private mortgage insurance) $ 137 
PITI $ 1,956 
Less 65% Rental Income $ 1,170 
Adjusted PITI $ 786 
Minimum gross annual income (33% of gross 
income to housing) $ 28,575 
% of AMI of Houeshold that qualifies to 
purchase unit  
Minimum gross monthly income $ 2,381 
The mortgages were provided by JP Morgan Chase and HSBC and had 
terms that favored the homeowners (purchasers of mortgages). 
Homebuyers were also able to qualify for an additional 'closing cost' 
subsidy of $500 provided by NYSERDA. This subsidy was available to all 
homebuyers and was increased to $1,000 for those whose family 
incomes were below 80% of the New York State AMI, which was about 
$39,000.  The homes sold for an average of $289,825 and were 
calculated to be affordable to buyers earning between $41,258 and 
$70,950, however, due to the drop in mortgage interest rates, families 
with incomes of as little as $30,000 qualified.  
Construction
68%
Acquisition
6%
Pre-
development
26%
Equity
10%
Grants & 
Rebates
28%
PRI
1%
Debt
61%
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Cost Premiums due to Green Construction 
The incremental cost to make Melrose Commons II a green project was 
estimated at $354,990, of which $54,990 was paid for directly with green 
rebates for a post rebate premium of $300,000 (about $2.36 per square 
foot)10. Most of the incremental cost was incurred during the construction 
phase due to higher-cost energy efficiency measures, higher-efficiency 
equipment and material choices and labor for the additional efforts 
involved in green construction practices. In all, the cost premium for 
adopting green building techniques over conventional construction 
practices was about 4%. 
The following table identifies specific costs related to every stage of the 
project’s development due to the addition of green features.  Since 
Melrose Commons II is an affordable homeowners project, the developer 
sold all 30 units to first-time homebuyers. Therefore the incremental 
costs to build green (net of rebates and grants) was passed directly onto 
homeowners with the exception of $919 per building cost that was 
deducted from the developer’s fee. Therefore while the developers 
neither incurred incremental development costs nor reaped any of the 
savings from green features, the homeowners paid for the incremental 
costs and enjoyed the bulk of the savings.  
Table of Costs 
Acquisition and Pre-development Stage 
Property acquisition $                          711,800 
Site clean-up/ Remediation  0 
Green design premium 0 
Construction Stage 
Green construction premium net of rebates11 $                          300,000 
Operations and Maintenance Stage 
Operating costs (savings) to Homeowner $                    (3,032,820) 
Replacement costs (savings) to Homeowner 35,250 
Additional Interest Carrying costs to Homeowner 85,657 
Operating costs (savings) to Rental tenant (52,935) 
 
 
 
 
 
 
 
 
 
 
                                                 
10 All the data on construction and design cost estimates, operating and replacement cost savings was obtained from  
“The Costs and Benefits of Green Affordable Housing” – a forthcoming publication of New Ecology Initiatives, the Tellus 
Institute and the Green CDC’s Initiative. 
11 This includes costs for materials & equipment testing, Commissioning and Certification and green methods not funded 
by public grants 
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Bridging the Gap  
Innovating Financing to meet Project Needs 
Addressing Acquisition Stage Costs 
• In this case, the Property acquisition was entirely funded by a City 
Subsidy. Since land was subordinated, there are no costs or savings 
associated with the purchase. 
Addressing Construction Stage Costs 
• The incremental costs associated with green features incorporated in 
the project, led to a substantial Green Construction premium despite the 
inclusion of green rebates and grants. In order to find ways to offset 
these incremental costs, it is worth exploring the possibility of deriving 
savings from interest expenses owed on market rate construction loans. 
This can be easily studied by looking at savings in interest over a spread 
in interest rates charged.  
Calculation of Interest Savings from Construction Loans 
Green Construction premium $ 300,000 
  
Construction Loan  
JPMC Loan Terms $ 7,447,019 @ 2.685 %, 18 mos 
Interest due at end of 1.5 years $ 149,964 
Lender’s fee @ 1% $ 37,235 
Potential Interest Savings at different Interest rates for a 1.5 yr loan 
2.69% 1.69% 0.69% 0% 
$ 0 $ 55,853 $ 111,705 $ 149,964 
Potential savings from a zero-interest rate on this loan amounts to a maximum of 
$ 149,964 
  
Deutsche Bank Loan Terms $ 84,750 @ 3%, 2 years 
Interest due at end of 2 years $ 2,543 
Potential Interest Savings at different Interest rates for a 2 yr loan 
3% 2% 1% 0% 
$ 0 $ 848 $ 1,695 $ 2,543 
Potential savings from a zero-interest rate on this loan amounts to a maximum of 
$ 2,543. 
 
If the loans from JPMC and Deutsche Bank were obtained at no cost (zero-
interest) then the combined savings from interest costs adds up to $ 152,507. 
This would roughly cover half of the green premium. 
Though the effect of potential savings from lower interest rates appears 
insubstantial because of a loan structure that appears to be a 
combination of low-interest loans and PRI’s, in reality the developers 
ended with a windfall on the construction loan from JPMC. Originally a 
market-rate loan, the JPMC loan was offered to the developers with a 
variable interest rate set on 30-day LIBOR rate. An unanticipated 
collapse of LIBOR during the loan period resulted in a very low average 
 
Chapter 5 
Structured Financial Solutions for Green Affordable Housing Projects    
48 
interest rate that benefited the project12. Generally affordable housing 
developers and intermediaries who support their projects are wary of 
fluctuating rates. Being risk averse, they tend to sign construction loans 
on very conservative terms, which usually means that loans are drawn 
on fixed interest rates.  
To get a realistic idea of the impact of savings from a typical construction 
loan with a fixed interest rate, the savings can be recalculated based on 
a fixed rate LIBOR prevailing at that time. The potential overall savings in 
interest owed would have covered the entire green premium.  
Alternate Calculation of Interest Savings from JPMC Loan 
Green Construction premium $ 300,000 
  
Construction Loan  
JPMC Loan Terms $ 7,447,019 @ 4.58%, 18 mos 
Interest due at end of 1.5 years $ 255,805 
Lender’s fee @ 1% $ 37,235 
Potential Interest Savings at different Interest rates for a 1.5 yr loan 
4.58% 3.58% 2.58% 1.58% 0% 
$ 0 $ 55,853 $ 111,705 $ 167,558 $ 255,805 
If this loan from JPMC were obtained at no cost, the potential savings from 
interest costs almost entirely cover the green premium on the project. 
It should be noted that the developer attracted capital from banks and 
debt lending institutions on very favorable terms. This suggests that 
there is a growing appreciation of the increased value of green buildings 
amongst mainstream lending sources. 
Recapturing Savings from Operations & Maintenance Stage  
Melrose Commons II was the first affordable housing development in 
New York to earn the “EnergyStar® Homes” label from the US EPA and 
the New York State Energy Research and Development Authority 
(NYSERDA).  To achieve this rating, a home must be 30 percent more 
energy efficient than standard homes.  
As described earlier, the homeowners enjoy a bulk of the operating cost 
savings derived from the energy efficiency improvements. Though it 
appears that the developer passed on the benefits of greening to the 
homeowners, they were also able to pass on some of the incremental 
costs that were earned as a result of the greening, in the form of 
increased home prices. The Green homes at Melrose Commons II were 
appraised at higher values, which in turn allowed the developers to price 
the homes $2,000 above what they would have originally sold them for.  
• Melrose Commons II units are using 54% less overall energy relative 
to comparable traditional NYC affordable housing. While most of the 
current stock of affordable housing in New York has high operational 
inefficiencies, the comparisons were made to more recent, better-
performing developments.  
• By this calculation, The Melrose units have demonstrated using 68% 
less energy just space heating, 54% less for hot water and ancillary gas 
                                                 
12 In conversations, the developer indicated that the terms were unusual and were undertaken on a gamble that paid off in 
their favor. 
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usage, and estimated 15% less electricity for lighting and appliances. 
Since each homeowner’s unit consists of a three-story, three-family 
structure (two rental apartments above each homeowner’s duplex unit), 
each homeowner pays for the gas and water usage and earns the 
benefit of operating savings from them.   
The following analysis determines the capitalized value of these 
operating savings: 
Capitalized Value of Operating Savings to Homeowner 
 Entire Project Each 3-unit 
home 
Annualized Net savings over conventional 
project $ 99,226
13 $ 3,308 
Amount of additional Annual debt service 
that can be supported (based on DCR of 
1.2) 
$ 82,688 $ 2,756 
PV of additional debt supportable (on 
same terms as Home mortgage loans 
– 6% interest, 30 years) 
$ 1,149,310 $ 38,310
• While no calculation of long-term savings from avoided replacement 
costs is available for this project, the use of precast concrete exterior 
panels instead of a traditional wood exterior will save costs due to 
material durability in the long run. The developer stated that the 
advantages of precast concrete panels included improved insulation, fire 
resistance and lowered maintenance. 
• The tenants of rental units see a modest savings in the form of 
lowered operating costs from lowered utility bills, but they do not incur 
any of the incremental green building costs. 
Conventional wisdom suggests that there will be more savings if tenants 
pay their own utility costs (as seen in this case). But to get a true picture 
of the actual savings achieved, all the trade-offs between owners paying 
the utility expenses (master metering) and charging higher rents and 
tenants paying their own utilities (sub-metering) have to be considered. 
Issues such as - who buys and installs the meters, whether bulk rates of 
utilities are much lower – add to the considerations in evaluating the true 
costs of sub-metering. 
Capitalizing Operating cost Savings to cover the Green Premium 
If the additional net operating income generated from operating costs 
savings were capitalized to the project developer, the incremental costs 
of greening could be covered. The only way this can be achieved is by 
increasing home purchase prices. This being an affordable homeowner’s 
project, the prices of the homes need to adhere to affordability criteria 
and cannot be increased beyond a certain limit as that would shut out 
low-income families who would otherwise have qualified for the homes. 
However, the use of Green Mortgage products (like the Energy-Efficient 
Mortgage) to purchase the Melrose Commons II homes would have 
enabled the developer to capitalize the operating cost savings into 
additional cash flow through increased sale prices. The EEM’s allows 
                                                 
13 Savings indicated here represent the net savings from comparison of first year operating costs for gas usage for space 
heating and water heating for all the Melrose Commons II units compared to a conventional, non-green development in 
New York. 
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families with the same income eligibility to qualify for higher debt and in 
turn enables them to purchase more expensive homes. 
Calculation of Increase in Home price due to EEM  
Current sale price of home $ 289,010 
Down payment $ 14,451 
Loan Amount $ 274,560 
Value of energy improvements to each home $ 6,883 
Since the value of energy improvements to each home is less than or equal to 5% of 
the home value, the EEM’s terms allows for an increase in loan amount upto a 
maximum of 4% 
New Loan amount (keeping downpayment constant) $ 285,541 
New Sale Price  $ 299,992 
Increase in Sale price of each home $ 10,982 
Additional Cash flow to Developer generated from 
increase in sale prices (valuation of 30 homes)  $ 329,471 
This additional cash flow generated from the capitalized value of operating cost savings 
will fully cover the green premium of $ 300,000 on the project 
Since this is an affordable homeownership project, it is significant to 
determine if higher priced green homes financed by EEM’s are 
affordable to roughly the same income group as traditional non-green 
homes financed with conventional mortgages.  
Comparative Affordability Analysis 
 Non-Green with 
conventional 
mortgage 
Green Home with 
EEM 
Purchase price $289,010 $299,010 
Down payment $14,451 $14,451 
Loan amount $274,560 $284,560 
Mortgage $1,646 $1,706 
PMI, taxes, interest $309 $309 
PITI $1,955 $2,015 
Less rental income  $1,170 $1,170 
Adjusted PITI $785.12 $845.08 
PITI as a % of earned income 33% 37% 
Annual income to qualify $28,550 $27,408 
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Chapter 6 
Going Forward 
Creating Tools for Sustainable Financing 
 
In a Nutshell – The Conclusions 
Many participants in the development arena - developers, architects, 
engineers, especially lenders and appraisers; still regard environmentally 
sensitive design to be an impediment rather than an opportunity. Their 
concerns are mainly focused on the economic implications of sustainable 
design and how green features affect their bottom line.  
In the case of affordable housing, the focus on financial benefits of 
building green is all the more intense, as resources are limited and there 
is little or no profit generated. In order to promote the inclusion of green 
technology in affordable housing the opportunity for cost savings has to 
be demonstrated as strongly as the case for providing healthy 
environments is made. There is also a need to identify sources of 
funding and the tools to target such sources.  
With a crop of green buildings being added every year, the key 
opportunity lies in using completed and operational projects to demystify 
some of the preconceptions about green design.  
The projects studied in this research help to demonstrate the 
performance of green features and the financing strategies used to 
overcome some of the challenges addressed in earlier chapters. The 
projects’ financing structures identified the nature of capital sources 
available to affordable housing and green development. An analysis of 
the financing techniques revealed how these capital sources could best 
be structured to address the capital needs of these projects. 
The key findings from the analysis of the case studies will be 
summarized in the following pages. This summary will help to 
demonstrate that the financing strategies proposed in the theoretical 
paper can be truly successful. In addition it will ascertain the key 
challenges posed and the potential areas for innovation. The summary is 
structured to follow the different stages of development and will highlight 
the important strategies identified at each stage. In conclusion, the key 
financing mechanisms that are critical to the fiscal success of green 
affordable housing will be presented. 
Summary of the Case Study Analyses 
Key Strategies for each Stage of Development 
Opportunities and Challenges for Pre-development & Construction 
Financing 
Below-Market Financing 
The strategy of using loans with below-market interest rates was 
discussed as an option to find savings to cover incremental costs that 
occur in the early phases of a green project. Generally it was found that if 
pre-development and construction loans were priced 2% (on average) 
lower than prevailing market interest-rates, the potential savings gained 
from lowered cost lending was sufficient to cover the green premiums on 
the project. The plausibility of executing this strategy lies in overcoming 
the challenge of finding capital sources that would lend on such terms. 
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Role of the Social Lender 
As an alternate to the above strategy, a social lender (one who would 
supply a low-cost or zero-interest loan) who supplements a market-rate 
loan with a grant/ deferred loan could achieve the same effect as a low-
interest loan from a conventional lender.  
Whether such funding is structured as a grant or loan depends on the 
particular requirements of the lender. The Low-income housing tax credit 
or green building tax credit are attractive sources of returns for social 
investors in green affordable housing projects. In recent years, this has 
become a competitive area amongst syndicators and secondary market 
funding sources. However, complete reliance on social organizations as 
a sole source of funding will marginalize green technology rather than 
integrate it into mainstream development. 
Program-related Investments (PRI’s) 
Banks and mainstream lending institutions invest in community 
development financial institutions (CDFI's) that provide alternative 
financing to those who might not qualify for more traditional financing.1 
Funding from such institutions in the form of quasi-loans is best suited to 
match unique financial requirements of green affordable housing 
projects. Though PRI’s function in a manner similar to regular loans by 
requiring a financial return on capital within an established time-frame, 
there can be flexibility in their structure in order to deliver terms favorable 
to the borrower. Unlike most other sources of financing, the terms of a 
PRI don’t fit into a precise pattern and can change continuously through 
negotiation. This flexibility can provide both opportunities and challenges 
to affordable housing developers. 
Generally PRIs are associated with investments by foundations.  
Foundations are permitted to make below-market loans if such loans are 
furthering their charitable, program purposes.  Foundations have been 
slow to adopt PRIs as a regular part of their funding.  Most do not 
understand lending and would prefer to make grants. There is huge 
potential in the philanthropic sector –even looking at just foundations 
focused on the environment, or health of urban low income residents – 
for directing capital into green projects to help offset the higher first costs 
of green development. Foundations could be persuaded to make PRIs 
for short-term lending to cover capital needs that arise during acquisition, 
pre-development and construction. Though this requires outlays that 
would be much higher than straight grant making, the capital would 
return to the foundation in a relatively short time. In order to make this 
type of an investment, Foundations would need help in assessing the 
risks, returns and benefits of investing their funds in green projects. 
As demonstrated on the Melrose Commons II project, the PRI made by 
Deutsche Bank at below-market interest rates and flexible loan periods 
was able to partially offset the green premium costs and provide gap 
financing required on the project. 
 
 
                                                 
1 For a detailed discussion on PRI’s and their applications, visit http://www.nhi.org/online/issues/116/fundraising.html 
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Opportunities and Challenges for Permanent (Operations & 
Maintenance Stage) Financing 
Capitalizing Operating and Replacement Cost Savings  
The two cases studied in this research clearly demonstrated a significant 
operational and potential replacement cost savings from life-cycle 
costing analysis of their green features spread over a thirty-year building 
lifespan. Long-term savings derived from lowered operating and 
replacement costs can increase a green affordable housing project’s 
economic value.  
The main challenge in realizing these savings lies in the allocation of 
costs and benefits. In the Betty Anne Gardens case – a rental project, 
the operating cost savings accrued within each unit to the tenant, while 
the developer benefits from operating cost savings in common area 
energy usage. The developer pays for the initial costs of installing energy 
efficient systems for the entire building, but forgoes the bulk of the 
savings to the tenant. In the Melrose Commons II case – a 
homeownership and rental project, the developer passes on some of the 
initial costs of greening to the homeowners, but the homeowners gain all 
of the long-terms savings from energy efficient systems. 
Capitalizing Operating Cost Savings in Rental Projects 
Increasing Rents  
When it comes to sharing costs and benefits on a green project, 
developers are most eager to pass on the incremental costs of greening 
to tenants in the form of increased rents. Additional rents will increase 
the Net Operating Income received by the landlord/ developer and the 
projected increase in cash flow can be used to support more debt. In 
reality, affordable housing projects are subject to rent restrictions in order 
to qualify for Federal grants and loan funds, and this limits the 
developer’s ability to pass on incremental project costs through 
increased rents. 
Operating Cost Subsidies 
Operating cost subsidies that consider the lease structure and 
obligations of different parties in paying operating expenses are more 
relevant to achieving sharing of costs and benefits. One such operating 
cost subsidy is the "Utility allowance” - which is the amount by which a 
subsidized tenant’s rents is adjusted downward to account for utilities the 
tenant is paying2. This is in effect creates an approach for a developer to 
benefit from energy savings achieved on a project. However, the utility 
allowance set by HUD does not yet incorporate energy efficiency 
considerations. In addition the challenge in dealing with HUD’s inflexible 
and stringent standards has to be overcome. 
Capitalizing Value of Green Features in Homeownership Projects 
Typically, lending institutions provide mortgage loans up to a limit that 
depends almost solely on the income of the borrower. Lenders usually 
budget for a household to spend up to 28-30% of its gross income on 
housing expenses: loan principal and interest, taxes, and insurance 
                                                 
2 For a detailed description of HUD’s Utility Allowance criteria, visit 
http://www.hud.gov/offices/pih/programs/ph/phecc/allowances.cfm 
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(PITI). Green mortgages take into account the additional expendable 
income a homeowner has because of reduced operating expenses from 
his green home. For Green homes that are located in urban sites close 
to modes of public transportation, Green mortgages may also take into 
account the accrued savings from limited automobile usage and reduced 
insurance, gas and parking expenses.  
Energy Efficient Mortgages 
Energy Efficient mortgages capitalize the increased value of green 
homes by applying different underwriting standards to assess income 
qualifications of potential homebuyers3. EEM improves the ability of a 
household to afford homeownership, by taking into account the reduced 
costs of green homeownership (savings from maintenance and 
operational costs of green homes) beyond first costs. EEM’s are 
becoming increasingly prevalent and are offered by FHA – approved 
lenders, US Department of Veteran’s Affairs, Fannie Mae, Freddie Mac 
and the Energy Star Homes program. 
The impact of Energy-efficient mortgage can also be considered based 
on the increased valuation of a green home with energy savings. Since 
the terms of the home mortgages make a more expensive home 
affordable to a homebuyer at the same income level as a conventional, 
less expensive home, the incremental costs of building green can be 
passed onto the buyer in the form of increased home prices without 
affecting a homeowner’s actual disposable income.  This can be 
demonstrated by applying terms of an energy-efficient mortgage to the 
Melrose Commons II project.  
Increase in Home price Valuation based on EEM’s terms 
Current sale price of Home $ 289,010 
Down payment  (5% of sale price) $14,451 
Loan Amount $ 274,560 
  
Value of Energy Improvements in each home $ 6,883 
Based on terms of EEM, a 100% of this increased value can be financed as long as the 
amount is less or equal to 5% of home value (for new construction) 
Value of energy improvements as a % of home price 2.4% 
 
Modified home price calculations  
Additional debt supportable based on 2%-4% stretch in debt 
amount (average of 3% considered) $ 282,796 
With same down payment, the homeowner can purchase a 
house with a sale price of $297,247 
Additional Cash flow to developer based on increase in sale 
price of a single homeowner’s unit $ 8,237 
Location Efficient Mortgages 
The concept of the LEM is similar to the EEM, whereby revised 
underwriting standards are employed to calculate the income eligibility of 
homebuyers who want to purchase homes in urban, transit-oriented 
regions.  
                                                 
3 See Chapter 3 for a detailed description of Energy-efficient mortgages and their underwriting criteria 
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The LEM stretches the upper limit on the PITI calculation (typically set at 
28-30%) by a few percentage points. Lenders also typically use a 
secondary ratio that sets a limit of 36% on all debt payments (including 
both PITI and other debt, such as automobile loans, long term credit card 
debt, personal loans, and student loans).  
The LEM applies a revised PITI formula to determine savings based on a 
pre-calculated estimate of transportation savings, measured by density 
and transit access for each property. This allows a dollar a month saved 
on transportation costs to be applied to a dollar a month higher loan 
payments. 
The Big Picture 
All things considered, the area that has the greatest potential to 
significantly impact the feasibility of green rental affordable housing 
projects is capitalized savings from lowered operational and replacement 
costs. At a time where global energy consumption is steadily 
approaching a crisis and rising oil prices are driving up commodity 
pricing, projects that can demonstrate an ability to lower their energy 
consumption and can utilize alternate and more sustainable materials, 
will emerge as being more valuable. In addition, by recapturing long-term 
savings from green features to offset initial costs, green housing can be 
more affordable and potentially cater to a larger population of low-income 
families seeking shelter. 
However in order to secure higher debt upfront in both the cases studies, 
there needs to a method of evaluating a green project’s value in the 
absence of complete data documenting the operating savings. In order to 
overcome lenders’ suspicions about operating savings claims and the 
uncertainties around verifying actual operating data, there has to be a 
way of establishing operating savings generated by individual green 
features.  
One potential enhancement to the strategy of capitalizing operating cost 
savings is the concept of providing a Green Operating Savings 
Guarantee. Such a guarantee can be structured to cover any difference 
between projected and actual savings. Such a guarantee would be a 
powerful mechanism as it does not require a capital outlay by the 
guarantor (unless predicted savings are not achieved) but would provide 
the required security to reassure lenders who underwrite green projects.  
A similar tool could be assembled to realize replacement cost savings in 
the operation of a green building. Generally lenders do not employ 
precise calculations to determine the set-side amount required to cover 
replacement costs on each project but use a rule-of-thumb formula. Most 
green materials have higher first-costs but lower long-term replacement 
costs due to their extended lifespan over conventional materials. 
Therefore, lenders must be persuaded to change their formula to reflect 
the potential savings derived from lowered long-term replacement costs. 
Using the example of replacement cost savings from the sustainable 
carpet with a 15-year lifespan included in the Betty Anne Gardens 
project, the calculation to determine the difference in annual replacement 
reserve can be demonstrated: 
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Calculation of Annualized Lowered Replacement Reserve 
First cost of conventional flooring $                          135,950 
First cost of green carpet flooring 159,600 
Calculation over 30-year lifespan  
PV of replacement cost for conventional flooring $                          417,008 
PV of replacement cost for green flooring 368,839 
Difference in PV of replacement cost 48,169 
Annualized savings from lower replacement 
reserves $                              1,600 
Based on this calculation a lender could be persuaded to capitalize the 
long-term replacement cost savings by lowering the annual replacement 
reserve by $1,600, freeing up this cash flow to service more debt. The 
challenge in presenting this argument to lenders lies in creating an 
extensive capital needs forecasting documentation and an accurate 
replacement reserve schedule.  
A Green Replacement Reserve Guarantee program could support 
such a reduction in reserves and could be based on a concept similar to 
the Operating Savings guarantee. This guarantee would need to cover 
the shortfall or difference in reserve required to replace a green feature, 
if it fails earlier than its predicted replacement time.  
Similar warranty programs are an established practice in the roofing 
industry, where a large manufacturer of roofing products that has solid 
financial assets issues a roofing warranty. Alternately, a third part 
warranty system that certifies the installation and provides a warranty 
could be effective. In both models, the warranty sponsor would have to 
have access to significant capital resources. 
Using the above methods to quantify and document savings from 
reduced operating and/or replacement costs, the amount of permanent 
debt supported by green affordable housing projects can be increased. 
Such additional debt can offset the higher first costs of incorporating 
green strategies into affordable housing projects, leading to less reliance 
on increasingly scarce subsidies and grant programs. 
Once a green project’s ability to generate a certain amount of cash flow 
from sales or operations is determined, then financing required to cover 
costs during the early stages of a project can be obtained more easily. 
With financing mechanisms that establish the true value of a green 
project, pre-development and construction loans can be structured on 
terms that match project requirements for those stages. 
Piecing it Together 
Ultimately, the economics of Green Affordable housing needs to be 
considered from many perspectives. In order to build green affordable 
housing, a combination of resources and financing has to be cobbled 
together based on the needs of developers, financiers and building 
occupants. As the two Case studies demonstrated, there is more than 
one solution to the issue and the exact combination of financial 
resources used will have to be devised on a case-by-case basis.  
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It is hoped that this research clearly demonstrates the following:  
• Financially viable Green Affordable Housing is possible. There are 
many ways in which a project’s financing can be structured to overcome 
higher first costs incurred due to greening and to ensure project 
feasibility. 
• Green Affordable Housing can be a successful proposition both to 
developers and building occupants when viewed from a life-cycle costing 
perspective. This method of evaluating a project enables all participants 
to realize the true worth of green buildings by taking advantage of 
tremendous savings from long-term operating and replacement costs.  
• There are an increasing number of capital sources, policy-makers 
and technical resources that are available to address the demands of a 
growing Green marketplace. But in order to access and take advantages 
these resources, Green projects need to be systematic in setting their 
project goals and documenting their future operations.  
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Appendix 1 
Database of State Incentives for Renewable Energy  
List of Financial Incentives  
 
State/Territory Personal 
Tax 
Corporate 
Tax 
Sales 
Tax 
Property 
Tax 
Rebates  Grants  Loans  Industry 
Recruit. 
Leasing/ 
Sales 
Production 
Incentive* 
Alabama 1-S     1-S    1-U 
Alaska       1-S    
Arizona 2-S  1-S  4-U      
Arkansas           
California 2-S 1-S  1-S 2-S, 14-U, 
1-L 
 1-U  1-U 1-S 
Colorado     1-S, 1-U, 
1-L 
 1-U, 1-L   2-L 
Connecticut    1-S 1-S 3-S 2-S    
Delaware     1-S 2-S     
Florida   1-S  2-U      
Georgia          1-U 
Hawaii 1-S 1-S   3-U  1-U, 2-L 1-S   
Idaho 1-S  1-S   2-P 1-S    
Illinois    1-S 1-S 1-S, 1-P     
Indiana    1-S  4-S     
Iowa   1-S 3-S  1-S 2-S    
Kansas    1-S  1-S     
Kentucky          1-U 
Louisiana    1-S       
Maine      1-S     
Maryland 1-S 1-S 1-S 2-S 1-L 1-S 2-S    
Massachusetts 2-S 3-S 1-S 1-S 1-S 2-S    1-S, 1-P 
Michigan     1-S 4-S  3-S   
Minnesota   2-S 1-S 1-S, 1-U 1-U 3-S   1-S 
Mississippi       1-S   1-U 
Missouri  1-S    1-S 1-S    
Montana 2-S 2-S  2-S  1-P, 1-U 1-S    
Nebraska       1-S    
Nevada   1-S 2-S 1-S, 1-U     1-S 
New Hampshire    1-S       
New Jersey   1-S  1-S 2-S 1-S   1-S 
New Mexico  1-S 1-S   2-S     
New York 1-S   1-S 3-S, 1-U 1-S 1-S    
North Carolina 1-S 1-S  1-S   1-S 1-S  1-U 
North Dakota 1-S 1-S 1-S 2-S       
Ohio  1-S 1-S 1-S  1-S 1-S 2-S   
Oklahoma  1-S      1-S   
Oregon 1-S 1-S  1-S 2-S , 6-U  2-P, 1-S 1-S, 4-U    
Pennsylvania     1-L 1-S, 5-L 5-L   1-U 
Rhode Island   1-S 1-S 2-S 1-S    1-S, 1-P 
South Carolina           
South Dakota    2-S       
Tennessee    1-S   1-S   1-U 
Texas  1-S  1-S 2-U   1-S, 1-L 1-U  
Utah 1-S 1-S 1-S        
Vermont   1-S   1-U    1-U 
Virginia    1-S  1-S  1-S  1-U 
Washington   1-S  5-U 2-P 4-U 1-S  2-U, 1-P, 1-S
West Virginia  1-S  1-S       
Wisconsin    1-S 1-S, 2-U, 
1-P 
1-S 1-S, 1-U    
Wyoming   1-S  1-S    1-U  
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June 2005          S = State/Territory     L = Local    U = Utility/Energy Service Co.    P = Private 
 
 
State/Territory Personal 
Tax 
Corporate 
Tax 
Sales 
Tax 
Property 
Tax 
Rebates  Grants  Loans  Industry 
Recruit. 
Leasing/ 
Sales 
Production 
Incentive* 
Dist. of Columbia      1-S     
Palau           
Guam           
Puerto Rico 1-S  1-S        
Virgin Islands           
N. Mariana 
Islands 
          
American Samoa           
Totals 18 18 19 32 67 50 43 12 3 23 
 
* In addition to these incentives, some private renewable energy credit (REC) (also know as green tag) marketers provide 
production-based incentives to renewable energy project owners.  See 
http://www.eere.energy.gov/greenpower/markets/certificates.shtml?page=2 for more information about  REC marketers. 
Note:  This table does not include incentives for renewable fuels and vehicles.  For these incentives, go to 
http://www.eere.energy.gov/afdc/laws/incen_laws.html 
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Appendix 2 
Survey Questionnaire 
Project Financing Structures 
The purpose of this survey is to gather information for a research paper on financing methods used in 
green affordable housing projects1.  
Thank you for agreeing to participate in this research project.  Your participation in this research is strictly 
voluntary and confidential.  You can decline to answer any questions or to continue your participation in 
this work at any point without any adverse consequence.  The information you provide will be kept 
confidential during my research and will subsequently reside with my thesis advisor for a period of 6 
months after which it will be destroyed. 
Please provide the following information on financing used in the project. If the project had any additional 
financing mechanisms that do not fall into any of the following categories, please list them separately and 
provide details. This survey can be followed up with a phone interview to discuss specific details on 
certain topics listed in this questionnaire. 
 
1. Acquisition Financing 
Sources of 
Funding 
(Name of 
Institution) 
Amount 
Type 
(Loan, grant or 
Equity) 
Terms, if loan 
(Interest rate, 
Loan period, 
Lender’s fee, 
Underwriting 
costs) 
How long was 
loan 
outstanding 
Was project feasibility impacted by 
Below-market financing? 
Yes/ No 
      
 
2. Pre-development Financing 
Sources of 
Funding 
(Name of 
Institution) 
Amount 
Type 
(Loan, grant or 
Equity) 
Terms, if loan 
(Interest rate, 
Loan period, 
Lender’s fee, 
Underwriting 
costs) 
How long was 
loan 
outstanding 
Was source aware of developer’s 
plans to include green features? 
Yes/ No 
      
 
3. Construction Financing 
Sources of 
Funding 
(Name of 
Institution) 
Amount 
Type 
(Loan, grant 
or Equity) 
Terms, if loan 
(Interest rate, 
Loan period, 
Lender’s fee, 
Underwriting 
costs) 
How long 
was loan 
outstanding 
Were loans priced 
differently based on 
risks associated 
with underwriting 
green materials, 
specifications? 
Were any of the 
green construction 
premiums offset by 
use of below-
market loans? 
       
 
4. Home Mortgages 
This section should be completed for any “for-sale” project, with owner-occupied units. This includes in-loans and mortgage 
financing that was arranged by the developer or other sources. 
Name of 
Lender(s) 
Number of 
Mortgages 
Value of 
Mortgages 
Terms 
(LTV, Interest 
rate, 
Amortization) 
Were 
mortgages 
associated with 
restricted 
affordability 
programs? 
Were mortgages associated with 
green lending program (Y/N)? If 
Yes, describe type of program. 
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5. Permanent Financing 
This section should be completed for any Rental housing project. 
Name of 
Institution Amount 
Type of 
funder 
(from key 
below) 
Type of 
funding 
(from key 
below) 
Terms of 
funding 
Disclosure 
of green 
features by 
developer 
to funder 
(from key 
below) 
Funder’s 
response to 
green 
features 
(from key 
below) 
Did green 
features 
affect terms 
of funding? 
If Yes, 
how? 
How were 
operating 
expenses 
for green 
features 
evaluated? 
Post 
construction 
monitoring of 
green 
features? 
(from key 
below) 
         
         
 
Key 
Type of funder Type of funding Disclosure by developer to funder Funder response 
Post construction 
monitoring 
A. Bank A. Senior mortgage A. Funding was made 
specifically for green 
project 
A. None 
B. Syndicator B. Subordinate 
mortgage/ Amortizing 
A. All green features were 
explicitly highlighted in 
presentations 
B. Funder was 
enthusiastic/ positive about 
green project 
B. First Operating year 
C. Government agency C. Investor equity 
D. Quasi-public agency D. Government grant 
B. Some but not all green 
features were highlighted 
C. Funder was neutral 
about green features 
C. First 2 operating 
years 
E. Non-profit loan fund, 
financial intermediary/ 
CDFI 
E. Equity-like, deferred 
mortgage payment 
F. Foundation F. Unsecured loan 
C. Green features were 
referenced in application 
materials but not 
highlighted 
D. Funder was skeptical/ 
negative about green 
features 
D. Continuous following 
project’s completion 
G. Other grant-maker G. Grant (Non-
government) 
H. Developer/ Sponsor H. Developer’s equity 
D. No specific references 
to green features in 
presentations or 
application materials 
E. Funder was negative 
about green features and 
subject project to unusual 
review 
E. Occasional or 
episodic 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
1 The basic structure of this survey was formulated by Mathew Thall, Senior director, LISC, Boston for The Cost Benefits Research 
Study undertaken by New Ecology Initiatives, the Tellus Institute and the Green CDC’s Initiative. The author of this thesis added 
more specific questions regarding recognition of green features at different stages of funding.  
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Interviews 
 
• Marty Keller from First Community Housing provided information on the 
financing structure employed in the Betty Ann Gardens project. 
 
• Patty Noonan from the Partnership for New York City and Les Bluestone 
from Blue Sea Development Company, LLC provided information on the 
financing utilized on the Melrose Commons II project. 
 
 
 
